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Solving 2 equations of first degree in 2 variables 


| | Solving m equations of the first degree in two variables graphically 


* The meaning of solving two equations graphically is finding the ordered pair or ordered 
pairs which satisfy the two equations simultaneously. 


Since the set of solution of the equation of the first degree in two variables in R x R is 
represented graphically by a straight line. 


mee Then to solve the two equations graphically, we do as follows : 


In the Cartesian plane draw the two straight lines which represent the two equations to 


be L, and L, » then the S.S. is the point of intersection of the two straight lines L, and 
L, » then we have three cases. 


L, and L, intersect at L, and L, are coincident L, and L, are parallel 
the point (X, + y,) 


There is a unique * There is an infinite number | € There is no solution 
solution (X, » yj) of solutions * The S.S. - Ø 
* The S.5. 2 {(X, >y} 


"rv Ev Ev Ex Ev Ev Ex Pv Ev Ev Ev Ex Ev Ev Ex Pv Ev Ev Ev Ex Ev Ev Ev Ev Ev Ev Ev Pv Ex Ev Ev Pv Ev Ev Pv Ev Ev Ev Ev Ev Ev Pv Ex Pv Ex Ev Ex Ev Pv Ev | 
qai iiit 
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We can recognise the number of solutions of any two equations of the first degree in 
two variables by knowing the slope of the straight line and determining the point of its 
intersection with y-axis as follows : 


We find the slopes of the two straight lines 


mM, = mM, m,#m, 


The two straight lines intersect 


We find the points of intersection 
of the two straight lines 
with y-axis 


at one point, then we say the 
number of solutions = 1 


The two points are equals The two points are different 


Then the two straight lines are Then the two straight lines 
coincident and the number of are parallel and the number 


solutions is an infinite number. of solutions = 0 


| Second | Solving two equations of the first degree in two variables algebraically 


This method depends on removing one of the two variables to get an equation of the first 
degree in one variable then we get the value of this variable by solving this equation. 


Then we substitute by this value in any of the two equations to get the value of the other 
variable which we have removed before. 


For that purpose» we follow one of the two methods : 


Wl Substituting method. Omitting method. 


Choose the correct answer : 


aatia 


ब्यय 


The two straight lines: 2 X 23and3y = 5 are oee (El-Dakahlia 2013) 


(a) perpendicular. (b) coincident. (c) parallel. (d) intersecting. 


ब्यय 


The S.S. of the two equations: 2X -y 22» X * yz 7in R x 18 18 ..:----""" (Kafr El-Sheikh 2014) 
(a) {(1 »0)} (b) i2 »2)} (c) 1G +4)} (d) {(2 »5)} 


Paty uty Cy uly Cy P Ev Ev Ev Ev Ev x a Ev Ev Ev i yo iyi Ev Ev Ex Ev Ev Ev Pv Pv | 
eye] 


ga 
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कश्च 
"v Ev Ev | 


REM LL] The S.S. of the two equations: X -2y 213 X 9 5 10 in R x IR is .......... 
(Port Said 2013 » El-Fayoum 2011)ld 


(a) {6 +2)} (b) {(2 +4)} (c) {0 »3)} (d) 1G » D] 


ev v | 


If there are infinite numbers of solutions of the two equations : 
X+4y=7s3X+ky=2lsthenk=.......... (Cairo 2014 » Qena 2013 » El-Dakahlia 2012) 
(a) 4 (b) 7 (c) 12 (d) 21 


ssay problems: 


1 | Find graphically in R x R the S.S. of each pair of the following equations : 
yz2X-3 , X+2y=4 (Port Said 2014) « {(2 s 1)} 


Fv Ev Ev Ex Ex Ev Ev Ev Ev | 


Y 


«7747 


2 | Find graphically in R x R the S.S. of each pair of the following equations : 
X+y=5 , X-yzl (S. Sinai 2013) « {(3 52)} 


Ww 
Jalak 


Find in R x R the S.S. of each pair of the following equations : 


eyeyey 


2X-yz3 9 X+2y=4 (Assiut 2013, El-Sharkia 2014) « {(2 १- 1)} 


y 


4 | Find in R x R the S.S. of each pair of the following equations : 
3X+4y=24 , X-2y=-2 (Giza 2012) « {(4 »3)}> 


Y 


Oo 
धैद्ययवद्ययषध्िव व Ew Ex rv] 


( Find the solution set for each pair of the following two equations algebraically 
and graphically : 
y=X+4 १ X+y=4 (Alexandria 2013) « ((0 + 4)} 


Y 


6 Find the solution set for each pair of the following two equations algebraically 
and graphically : 
X-y=4 3 3X+2y=7 (Damietta 2013) « {(3 » — 1)) » 


Jl 


Y 


"riv Ev Ev Ex PvE Ex PvE Ev Ev vx r Ea Ev ST LT Ev v PvE Ev v Ev Ew Ev o o Ev Ev Ev Pv Ex Pv Ev Pv Ex Ev Pv Ex Pv Ex Pv Pv 


ev Ev Ev Ex Ex Ev Pv | 
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omework 


= 


Find algebraically in R x IR the S.S. of each pair of the following equations 


Jd 
à 
dd 
dJ 
"| 
à 
W)X+y=4 १ X-y=2 ug 
VEN ep i 2X+y=7 «(253)» | 
(3)X+3y=2 १ 3X+4y=6 be 
(5y-Xz22 १ 2X-3y4920 «[(-391))» 3 
(s)2y-3X=7 १ 3y+2X=4 «(152)» | 
P 
2 | Find in R x R the S.S. of each pair of the following equations : R 
(02X-y23 > X+2y=4 (Assiut 17 » El-Ismailia 15) « (2 » 1)} » B 
(2)3X+4y=24 १ x-2y-2-2 aie 
xXx qM x 2Y | «(250)» [3 
e tha S ! 2*3 ü 
p 
3 | Find the value of a and b in each of the following : B 
Max+by-5=0,3aX+by=17 S 
given that (3 » — 1) is a solution for the two equations (El-Gharbia 2014) «2 » 1 » [3 

4 | 11:12 (१)-94262-0 91 (1)-5 १7 (2)=11 » then find the value of a and b «293» 


(El-Fayoum 2009) 


Choose the correct answer : 


1 |) Which of the following graphs represents two equations of the first degree in two 


variables which have no common solution ? 
y, 
y y y 
At x 37 x ap x of x 
O 9 ठ 
(a) y (b) y (o y (d) Y 
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[n the opposite graph : 
The S.S. of the two 


equations which are 


represented by the 


two straight lines L, and L, is ++--++- 


(a) {(2 ,2)] (b {6:2} (c) {(2 ,0)} ( {2 +3)} 


| The point of intersection of the two straight lines: X+2=0 sy =X 18 ee 


(El-Dakahlia 17) 
(a) (2 »2) (b) (2 0) (c) (C 2 »- 2) (d) (0 20) 
The two straight lines: 3 X27 »2y 29 are o (Matrouh 16 » Luxor 16 १ El-Sharkia 15) 
(a) parallel. (b) coincident. 
(c) intersecting and non perpendicular. (d) perpendicular. 


The two straight lines: y= X-3 ,sy=X+3 are o=- 


(a) parallel. (b) perpendicular. (c) coincident. (d) intersecting. 


The two straight lines representing the two equations : X+ Sy=15X+5y-8=0 


are eee (El-Beheira 17 » Giza 16) 
(a) parallel. (b) coincident. 
(c) perpendicular. (d) intersecting and not perpendlicular. 


| Cu The S.S. of the two equations: X-2y=153X+y=10inRxRis------- 
(Port Said 13 » El-Fayoum 11) 


(a) 16:2] (०) {(2 +4)} (010 3] (d) {3 , Dj 


"vEvEvEvEvEvEv Ev Ev Ex Ev Ev Ee Ev Eu Eu Eu Ee Ev Ev EvEvEvEx Ev Ex Pv Ev Ev EvEvoEv Ev Ev Ev Ev Ev Ex Ev Ev Ev Ev Ev Ex Ev Pv Pv Pv Ev Ev Ev ] 
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कश्च 
"v P Ev | 


s EA The two straight lines : 3 X +5 y 20 »5 X—3 y =0 are intersecting at -= 
(Alexandria 14 १ El-Beheira जा NJ 


(a) the origin point. (b) the first quadrant. 
(c) the second quadrant. (d) the fourth quadrant. 


If the point of intersection of two straight lines : X - 1 20 »y = 2k lies on the fourth 
quadrant + then k may be equal ----..---. (Kafr El-Sheikh 16 


(9) - 3 (b) 0 (c) i (d)5 


~ 


भ er Ev Ev Ev Ev | 
qat tnquaununuu 


j Complete the following: | 
(4) If L, NL, =Ø » then the S.S. of the two equations which are represented by the two 
straight lines L, and L, are .-.-..- 


(2) Two equations are represented by the two straight lines L, and L, and they have 


an infinite number of solutions + then the two straight lines are -+ 
(3) The two straight lines which represent the two equations : X = 3 » y = 1 are intersecting 
at the point -.-.-..--. 


(4) The point of intersection of the two straight lines: X -- 320 ,y-5=0 
lies in the -+ quadrant. 


(5) £4) The solution set of the two equations: X +y =0 sy -5 =0 in R x Ris 


(6) EL The S.S. of the two equations: X+3 y=4,3y+X=1inR~x Ris e- 
(7) Z3 The S.S. of the two equations: 4 X - y 26,8 X+2y= I2inR x Ris e- 


(8) The unique solution of the two equations: y 225,2 X = y in R x Ris -.-.-.---- 
(9) The S.S. of the two equations : P +1=0,y+5=0OinRxRis--..--.--. (North Sinai 12) 


agIf X-y-255X-yz3 s then X? — y? = .......... (Red Sea 11) 

QD £4) If the two straight lines which represent the two equations : X- 3y 2-4» Xx 8 ५८7 
are parallel + then a = ----.----- 

(a3) E If there is only one solution for the two equations : X+2 y = 1 and2 X * k y 22 


+ then k cannot equal .-..-.-.- 


Er Ev Ev Ex Ev Ev Ex Ev Ev Ev Ev Ex Ev Pv Ev Pv Ex Ev Pv Ev Pv Ev Ev Ev Ev Ev Ev Pv Ev Pv Ex Pv] 
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ri a 
t Sheet (2) ri 
2 a 
3 Applications on solving 2 equations of first degree in 2 variables $ 
J In this kind of problems, the solution takes the following steps : 43 
js dd 
dd ,] Let one of the two unknown be X and the other be y 4 
y- dJ 
a From the given data in the problems form two equations of the first degree in X and y 3 
dJ Solve the two equations algebraically or graphically to get the values of X and y 
à 
ri It is preferable to solve them algebraically. a 
dJ C 4 
y Choose the correct answer : a 
ri a 
ri 1 | The 2-digit number in which the units digit = X and its tens digit = y is +-+- दि 
| | 
3 (a) X y (b) X+y (c) X - 10 y (d) 10 X 4 yg 
3 2 | Twice a number formed from two digits if its units digit = X and tens digit = y u 
JJ 1S 440 N 
à 
J (a)2X+10y (b) X + 10 y (c)2X+2y (9) 2 x-« 20 y 
È 
dJ 
433 |) Two numbers X and y » X is more than y by 5 s then y = vee R 
dd 
19 |@sx (b) X-5 (c) X45 @s-x B 
- Lal 
dd 
44 If the number X is more than twice the number y by 3 + then =+- S 
3 (a)2y-X=3 (b)X+3=2y (c)2X-y=3 (0) %-2953 | 
Ñ LJ 
J 5 | If Ahmed's age now is X years and Mohamed's age now is y » then the sum of their हि 
3 ages 5 years ago IS «+--+ years. z 
3 (a) X y (b) X*y-5 (c) X4 y - 10 @x+y+10 B 
3 a 
5 X 
ri a 
3 z 
44434342444342424242434244424344( 9 J24342424343424242434342424343424244 
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ssay problems: 


1 | The sum of two numbers - 12 and twice one of them is more than the other by 3 


Find the two numbers. 


2 | The sum of two natural numbers is 63 and their difference is 11 


Find the two numbers. (El-Beheira 16) « 37 526» 


The sum of two integers is 54 + twice the first number equals the second number. 


७०० 


Find the two numbers. « 18 »36» 


A 


Œ A rectangle is with a length more than its width by 4 cm. If the perimeter of the 


rectangle is 28 cm. Find the area of the rectangle. (Cairo 17 » Alex. 12) « 45 cm?» 


Y 


"vivEvEvEvEvEvEv Ev Ev Ex Ev Ex Ev Ev Ev Eo Ev EvEvExEx Ev Ev Ev Ev Ev Ev Ev Ev Ex Ex Ev Ev Ev Ev Ev Ev Ev E Ev Ex Ex | 


If three times a number is added to twice a second number the sum is 13 +s and if the first 


o 


number is added to three times the second number the sum is 16 ५ 


find the two numbers. (Port Said 17) « 1 55 dr] 


EL} A two-digit number + the sum of its digits is 11 If the two digits are reversed » then the 


resulted number is 27 more than the original number » what is the original number ? 


omework 


(Kafr El-Sheikh 16) « 47 » 


Y 


ssay problems: 


EL —F- the number of the teams participating in the African Nations Cup is 16 teams » and 
the number of non-Arab teams is 4 more than three times the Arab teams » 


find the number of the participating Arab teams in the championship. « 3 teams » 


The sum of ages of a man and his son is 55 years. If the man's age is more than four times 


ev Ev Ev] 


his son's age by 5 years. Find the age of each of them. « 45 years » 10 years » 


Pr Ev E Ex Ex Ev Pv | utin ex Ev E Ev Ex Ev Ex Pv Ev Ev Pv Ex Pv P Pv Pr 


ev Ev Ev Ev] 
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EY 


J 3 | G3 Two supplementary angles » the twice of the measure of their bigger equals seven 


x | 
"v Ev Ev Ev | 


times the measure of the smaller. Find the measure of each angle. « 140° » 40? » 


a7 


> 
aJ 


£ Two acute angles in a right-angled triangle » the difference between their measures is 50° 
Find the measure of each angle. (Damietta 17 + Kafr El-Sheikh 17 » North Sinai 15) « 70° + 202 


पश्च 


o 


ED If the sum of the ages of Ahmed and Osama now is 43 years » and after 5 years 
the difference between both ages will be 3 years. 
Find the age of each of them after 7 years. « 30 years » 27 years » 


«7०7०77 


A two-digit number equals 5 times the sum of its digits. If the two digits are reversed then 


o 


the resulted number will be more than the origin number by 9 


bd 


qat itin 


Find the origin number. cl 
Sheet (3) 
Solving an equation of the 2nd degre in one unknown grphically and algebraically 
= 


To solve an equation of the second degree in one unknown graphically » we do 
the following steps : 
1) Put the equation in the form : a X 2+ bX+c=0 
Assume that: f (X)=axX7+bX+e 
Draw the curve of the function f by the method that you studied previously. 
Determine the points of intersection of the function curve and X-axis » then the 
X-coordinates of these points of intersection are the solutions of the equation : f (X) =0 
i.e. aX? «b X4c-0 


dM curve touches 
X-axis at one point 


The curve does not intersect 
X-axis 


E curve intersects 
X-axis at two points 


There are two solutions There is a unique solution 
in IR in IR 
The S.S. - (/ >m} The S.S. = {l} 
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Solving an equation of the second degree in one unknown dJ 
using the general rule (general formula) : 


aX? +bX+c=0O 


-b+1b?-4ac 
= 2a 


Choose the correct answer : 


The opposite figure represents the curve of a quadratic 
function f » then the solution set of the 

equation f (X) = 0 in Ris -e= (Cairo 16) 

(a) Ø (b) {1} 

(c) {0} (d) {© » Dj 


"vvv Ev Ev Ev Ex Ev Ev Ev Pv Ev Pv Ex Ev Ex Ev Ex Pv Ev Ev Ev Ev Ev Ev Ev] 


adaa En Ee Ee En Ee E E Ev Ee Ex Ev Ee Ex Ev Ee E EY E Es | 


N 
«7०77 


i| 
In the opposite figure : x EHE alm m 
EZECH 
The S.S. of the equation f (X) = 0 in Ris ---------- 
(a) 1-2] (b) (- 254] 
(c) {4} (d) Ø 


कश्यय 


ı In the opposite graph : 


JJJ 


«x 


The S.S. of the equation f (X) 2 0 in Ris 
(a) (2 ,-1) (b) {3 ,1)] 
(c) {3,1} (d) 3 »0) 


pu Ex E Ev Ex Ev Ex Ex Ev Ex Ev Pv Pv Ex Pv Ex Pv Ex E Pv Ex Pv Ex Pv Pv | 


"vEvEvEvEvE EY Ev | 
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E If the curve of the quadratic function does not intersect the X-axis at any point » then 
the number of solutions of the equation f (X) = 0 in Ris .....-.... (El-Monofia 17 s Qena 0400 


(a) a unique solution. (b) two solutions. 


(c) an infinite number. (d) zero. 


qaaa 


If the curve of the quadratic function f passes through the points (2 » 0) » 
(— 3 +0) and (0 » — 6) + then the solution set of the equation f (X) = 0 in Ris ---.-...-- 


(El- Dakahlia 17) 


(a) (- 253] (b {3 2} (c) {2 5-3} (9) {-3 »-6} 


JJJ 


points Se 
(a) (2 »0) 5५ (0५5) (b) (0 0) (5 ,0) 
(c) 250) »(-5 50) (d) (0 +0) ५ (-5 90) 


== the S.S. of the following equation in R: X7+2X-3=0: 
(1) graphically on the interval [- 4 » 2] (2) using factorization. 
(3) using the general formula. (4) using the calculator. 


Represent graphically the function f : f (20) =X 2_2 Xin the interval [- 1 +3] > | 
from the graph find the S.S. of the equation : X 2_2x=0 (Suez 12) 


3 | Find in R the S.S. of each of the following equations using the general formula : 


(1)X7+7X+2=0 approximating the result to the nearest tenth. (El-Kalyoubia 16) 


(2) {2x*-4X+1=0 approximating the result to the nearest two decimal digits. 


"vivEvEvEvEvEvEs EvEvEvEv Hv ay ajajajajajejejajajajajajajajayajal 


(Giza 17 » Aswan 14 » Alexandria 13) 
(3) £32 x?-4X+1=0 rounding the result to three decimal digits. (Qena 12) | 


(4) £33 x?-6X+1=0 rounding the result to the nearest three decimals. (South Sinai 15) >] 


dJ 
dJ 
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d3 
3 D 
2 4 £2 When a dolphin jumps over water surface : its IJ 
J pathway follows the relation y = न 0.2 X 242% B 
dJ where y is the height of the dolphin above water AP] 
ri surface and X is the horizontal distance in feet. l ja 
2 Find the horizontal distance that the dolphin covers la] 
J when it jumps from water till it returns again to water. « 10 feet » B 
dg dg 
iJ 
dq omework 3 
JJ J 
3 Choose the correct answer : ri 
$4 If the S.S. of the equation : 4 X? + AX - k ८ 0 is {-4} s then k = -.....--. z 
3 (a) 2 (b)1 (c) -1 (d) -8 g 
2 2 | If X=3 is one of the solutions for the equation : X? a X 6 = 0 »thenaz --.---...- t 
id (Suez 77) 9 
d3 I 
dq (a) 3 (b) 2 . (c) 1 (d)-1 9 
533 In the equation : a X? +b X + c =0 sif b^ — 4 a c» 0 + then this equation has ——- B 
3 roots in R (Damietta 16 f^ 
dJ (a) 1 (b) 2 (c) zero (d) e S 
- - 
S4 In the equation: a X? -b X4 ०८0० 9107 -4ac =0 » then the number of real B 
3 solutions of the equation = -----.--.- z 
Pri (a) 1 (b) 2 (c) zero (d) an infinite number[3 
» क्र 
Ss In the equation : ax?+bX+4+c=0 sifb*-4ac <0 $ then the number of roots of the I$ 
3 equation in IR = ---------- डि 
dd (a) 1 (b) 2 (c) zero (d) an infinite number Jy 
d3 4 
ri 3 
JJ J 
d3 J 
43424242424242424242424242424342( 14 1242424242424244424242424242424242 44 
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49 If XER » then the equation : X? - X 4 1 20 — 


EY 


= 


N 


७०० 
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ssay problems: 
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eT 
ug 
J 
S 
ug 
J 
eT 
j 
eT 
j 
a 


(a) has two roots. (b) has one root. 
(c) has no roots. (d) has an infinite number of roots. 


{ Graph the function f : f Q0 =X?+2X+1 in the interval [- 4 » 2] 
and from the graph » find the solution set of the equation : X? +2 X - 1-0 


v Ew Ew o Ey Ex Ex Ex Ev Ev Ev Ev Ev Ev ] 


SB Draw a graphical representation of the function f where feoo26x-x 2_9in 
the interval [0 » 5] and from the drawing find : 


(1) The maximum value or the minimum value of the function. 


JIII 


(2) The solution set of the equation : 6 X - X 2.920 (Port Said 12) 


Find in R the solution set of each of the following equations using the general 
formula approximating the result to three decimal digits : 

(0X?26X-7 (2)2X7-10X=1 (Damietta 13) 
(3) 50 X(X-1)=4 (Kafr El-Sheikh 16) | (4)2 X? 23 - X) i 
(5)X?-2X+4=X+3 (6) f£ (x -3P -5X20 


A snake saw a hawk at a height of 160 metres and hawk was flying at a speed of 

24 metre / minute to pounce on it. If the hawk is launching vertically downwards 
according to the relation d = Vt + 4.9 t? where d is the distance by metre » V is the 
launching speed in metre / minute and t is the time in minutes. 

Find the time the snake takes to escape before the hawk reaches it. « less than 3.77 seconds » 
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Solving 2 equations in 2 variables 
one of them of 1st degree and the other is of 2nd degree 


The method of solving two equations in two variables » one of them is of first degree and the 
other is of second degree » depends on the substituting method. 


Choose the correct answer : 


1 | The S.S. of the two equations: Xy 25» X+Xy=6inRx Ris... 


QJ a aT ay Ex Ex Ev Ev Ev EvEy Ev Ex Ex Ex Ex Ex Ev Ev Ev Ev Ex ] 


(a) [d »5] (b) (656) 
(0 1652] (d) 10.5556: D] 

2 |Ifx?-y’=15,X-y=3sthenX+y= e (Cairo 16) 
(9) -5 (b) - 3 (c) 3 (d) 5 

3 | Œ The S.S. of the two equations: X- y 20» Xy 5 91118 » Ris ee- (El-Gharbia 11) 
(a) {(0 +0) } (b) {3 »3)} 
(c) {(3 ,3)] (d) {63 »-3) ५ (3 »3)} 


The S.S. of the two equations: X — 150 $ 2८2 + 9? ८ 2 11 18 » 1815 .....----- 


(a) [05D] (७) 160 ,-1)] (०040 $-1) 50 ५+1)) (DO 


4 


o 


The S.S. of the two equations : X= 1 १ ॥ y? = 10 in RQ x Ris.......... 
(a) {(1 ,3)) (bo) {1 >-3)} (०[॥,3),॥ ,-3)) (DD 


ssay problems: 


Find in R x R the S.S. of each pair of the following equations : 


Y 


JIJI JIII JIJIINI 


; X uu = 2 (Souhag 09) « {(1 91) ५-1 >- D} 


=> 
स्र 
I 
< 


w or a r a r a r a O a or a r a or ST r a a r fa ST a r r fa Sy a r a oa a a r a o a S727 S727 a Ga miU 
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$ dJ 
42 | x-2y=0 , १० ol: (Port Said 17) «4Q +1) C2 = D 
P 
43 | x-y=0 , x?-xy«y - 27 (Cairo 17) «(6 93) 5-३ »-) गरे 
- B 
S4 y-2Xz20 " Xy=18 ( El-Sharkia 14) « {(3 96) s(—3 -9p 
Rs y=X-1 १ y -Xz7 (Qena 09) « ((3 32) 5(-25— 3] B 
Re X-y21 १ xs y? =25 (El-Beheira 17) « {(—3 १-4) १८ 93)} "डि 
107 X+y=7 १ Xy ^ 12 (Qena 17) « {(4 »3) * (3 "PE 
r m 
Re y-X=2 १ X?4xy-4z0 (El-Gharbia 17) « {(—2 »0) १ (1 DR 
Ro X-2y-1=0 $ x?-Xxyz0 TES bicis op 
ला = 
१३10 x-y=10 , x?-Axy«y?252 «92-12 १02 32978 
14 4 | The sum of two real numbers is 9 and the difference between their squares equals 45 zj 
4 z 
J Find the two numbers. (Kafr El-Sheikh 13) « 7 32» N 
ला p 
dd 
12 | The perimeter of a rectangle is 18 and its area is 18 cm? zi 
zi 
3 Find its two dimensions. (New Valley 16) « 6 cm. »3 cm. d 
ra 3 A length of a rectangle is 3 cm. more than its width and its area is 28 cm? B 
dd Find its perimeter. (El-Fayoum 12) «22 cm.» FJ 
4 4 
4 4 
4 4 
4 4 
4 4 
4 a 
4 a 
4 4 
rd 5 
गंग गंग गंग गंग गंग गंग गंग गंग गंगे गंग रगे रगे गे रे गे ग 17 1242424242444242424242424242424242 गंग 
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3 omework 3 
43 Choose the correct answer : J 
JJ 4 
ri 1 | The S.S. of the two equations: X-- y 20 » X 2. y? Z2inR x Ris «००० « (Assiut 13 B 
2 (a) {0 ,0)] (b) (1 »- Dj डि 
J |©{C1>)} (à) ( »- 0» C1» 0] 5 
E p—————— 2 
2 2 | The ordered pair which satisfies each of the two equations : Xy =2 s X-y=1 R 
dd ÍS (El-Sharkia i2) 
a zi 
3 (a) (1 » 1) (b) (2 » 1) (c) (1 »2) (d) (4 »1) B 
3 3 | @ One of the solutions for the two equations: X- y 22» X 2 + ५2 - 20 
3 1S ipsos (Qena 17 » Port Said i 
4 | (a) 4 »2) (b) © ५-4) (c) 3 » 1) (d) (4 +2) N 
-= » 
S4 Ify=1-X> K+y)+y=5 s then y = ++ (El-Fayoum B 
? (a) 5 (b) 3 (c) -4 (d) 4 B 
35 Ifx?7+Xy=15 »X+y=5 + then X=.......... (Cairo 06) 
3 (a) 3 (b) 4 (0)5 (d) 6 k 
dd dd 
3 ssay problems: 3 
ad J 
dai | y+2x=0 , 6x?-y* 272 « {6 »-12) 3(-6 12)» 
32 X+y=0 , y =X (6" October 11) « ((0 30) 9५ (1 += D] "9 

P 
35 y—X=3 9 2१%“. 2 +3 9515 (Alex. 11) «1(-3 30) १ (2 seg 

Lal 
24 x=0 , V AXAB y- 10O mae 020-5) 
dJ — 4 
43434243424342424342424342424344( 18 ) 2०2 ०7 2 ग ०2 ग 2 ग ०2 गग 2 ग ०2 गग 4 ग 2 ग गग गे ४ 
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o 


E sum of two real positive numbers is 17 and their product is 72 


"vv EE] 


Find the two numbers. (Alex. 09) «8 99» 


LI A right-angled triangle of hypotenuse length 13 cm. and its perimeter is 30 cm. 
Find the lengths of the other two sides. (El-Monofia 15) « 5 cm. » 12 cm.» 


4173737212] 


7 | The length of a rectangle is X cm. and its width is y cm. and its area = 77 cm? S 
If its length decreases by 2 cm. and its width increases 2 cm. IJ 
» then it will become a square. S 
Find the area of the square. (North Sinai 05) « 81 cm? » Ie. 


Sheet (5) 


Set of zeros of a polynomial function. 


cron fisa ining function in X » then the set of values of X which makes f (X) = 0 is 
called the set of zeroes of the function f and is denoted by z (f) 


i.e. z (f) is the solution set of the equation f (X) = 0 in R 


— — — — — — (Notice the difference among f . f (X) »z (f): | — — — — — the difference among f + f (X) +z (f): 


० f denotes to the function 


* f (X) denotes to the rule of the function or the image of X by the function f 


* Z (f) denotes to the set of zeroes of the function f and it is the solution set of the equation 


f QO20inIR 
Choose the correct answer : 


The set of zeroes of the function f : f (X) 2 - 3 Xis .........- 
(Alexandria 2014 , El-Fayoum 2013) 


er r vive Ex Ev Ev EE Ev Ex PvE Ev Ev Ev Ew Ev Pw Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev Ex Pv Ev Ew Ev Pw Ev Ev Ev Pv Pv Ev | 
TIIIIIIIIIIIIIIIITIIIIIIINIA 


(a) {0} (b {-3} (c) [-3 50} (d) R N 
dJ 2 | The set of zeroes of the function f : f (X) 2 5 is .......--- (Alex. 2005) 
I 1015) (b) {0} (012 (e B 
à à 
ri 5 
43434243424342424342424342424344( 19 ) 7०2 ग 2 ग ०2 ग 2 ग ०2 गग 2 ग ०2 गग गग 2 ग गग गे ४ 
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3 3 | The set of zeroes of the function f : f (X) = zero is «+ l (Qena 2009) S 
J 4902 (b) IR - {0} - (QR (d) zero - B 
3 4 | The set of zeroes of the function f:f (X= x? - 25 is eevee (Southern Sinai 2014 B 
$ 010) (5 {5} 05 |» (७1[-5551 g 
435 | The set of zeroes of the function f : f (X) = x^ ac x ig sec ie (New Valley 2008) 3 
3 (a) © (b) {0} = (c) {051} (d) {0-1} R 
J 6 | The set of zeroes of the function f : f (X) =X PSI जान (Beni Suef 2011) Py 
4 | (a {0,2} (b) {2 516} (c) {6 516} (d) {0 55} Ig 
3 7 [If f (X)=X 2 + X+ 1 » then the set of zeroes of the function f is -..-.----- (Fayoum 2006) 
3 (a) {0} (b) {1} (c) 9 (d) {2} R 
J8 CA The set of zeroes of the function f : f (X) = X (X? - 2 X + 1) is — € | 
3 (Alexandria 2013) u 
J elt: (b) {0 »-1} (c) {0} (d) {1} 5 
3 9 | itz C= {2} of (X)=X 3 _ या s then m = «+--+. (El-Sharkia 2014 , El-Dakahlia 213) 
S | (2 (b) 2 (4 (१४ B 
4 0 co itz (fy={5} of C02 X? -3 X2 +a s then a=... (Port Said 2014 Asse 200) 
dy | (a)-50 6)-5 . (c) 5 (d) 50 P] 
p If {2} is the set of zeroes of the function f: f Q02 X? -2a X a? s then a= vee B 
J wv (b) -2 (c) 4 (d) -4 5 
dJ (El Wadi El-Gedied 2014) [J 
dd dd 
3 ssay problems: 3 
3 Determine the set of zeroes of the polynomial functions which are defined by the 3 
Jy following rules in R : a 
4 4 1100-52-10 3 

ENE न 
42 foeosx?-2x ‘3 
4 — 4 
43494243424342424342424342424344( 20 ) 2०२ ०7 2 ग ०2 ग 2 ग ०2 ४ 2 ग 2 ग गग 2 ग गग गे ४ 
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dd 
423 | f o0» x2-16 J 
| ___ » 
44|; (xX) =X7+9 dJ 
P 
Ws f (X)=X3— 125 3 
49 fOOs5x?-20x y- 
da? |f(X)22x* «54x a 
ला " 
8 |f0oo-2x?-5x-12 a 
P 
Ro f (X)=X(X-5)-14 3 
410 £oeo-2x'«x?-ex* J 
Syl | O If the function f : f (X) 2 X? - 2 X? - 75 I 
JJ Prove that : The number 5 is the one of the zeroes of the function f (Beni Suef 15) S 
4212 | If the set of zeroes of the function : f (X)=a x74 X+ bis {0 , 1] IN 
J Find the value of each two constants a and b (Alex.17)«-1 »0 B 
rd 3 | [J If the set of zeroes of the function f where f (X) =a १४ + 8 १2 + 1515 13 १ 5] J 
dd Find the values of a and b «15-8 B 
JJ J 
5 omework 3 
? q 
1३ dJ 
3 [: 
3 | | ae eee EL OO ALANI 
dd (Alexandria 2014 , El-Fayoum 2013) S 
42 | (a) {0} (b) {-3} (c) {-3 50} (d) R zi 
T 
3 The set of zeroes of the function f : f (X)2 X EP |. (New Valley 2008 B 
dJ 


(a) © (b) {0} (c) {0 51} (d) {0 5-1} N 


M z(f)= {2} of (X)=X 3_m s then m= +e (El-Sharkia 2014 , El-Dakahlia 2013 E 
(a) 42 (b) 2 (c) 4 (d) 8 N 

3 
424343424443424242434342424242( 21 ) गग गर गर 2 ४2 गर ग गग 42 गग गर गर गग ४ गग गग गग 
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a 


dd 4 | The set of zeroes of the function f : f (X) = 5 is -e Alex. 2005) Td 
3 Pm 
J । (9015) (b) {0} (c) IR (d) 2 5 
3 5 | The set of zeroes of the function f : f (X)2 X Sus NOR de है (Beni Suef 2011)]g 
7 | @ {0१2} (b) {2,16} (c) {6 » 16} (d) [0 55} B 
436 | itz (f= {5} f 00230 -3 X? ca s then a 5 1111 (Port Said 2014 , Assiut 2011) FJ 
$ |«)-50 (b)-5 (05 (d) 50 R 
J 7 | The set of zeroes of the function f : f (X) = zero is «+--+ (Qena 2009) Fy 
4 (92 (b) R- {0} (c)R (d) zero [a 
p 
p 
3 8 | if fX)=X 2} X 1 » then the set of zeroes of the function f is -...-.-.-- (Fayoum 2006 E 
dJ | (2) {0} (b) {1} (c) 2 (d) [2] D 
lg 
Ro If {2} is the set of zeroes of the function f : f (X) =X ? 2a X42? ;thenaz ios u 
3 (a) 2 (b) -2 (c)4 (d)-4 डि 
J (El Wadi El-Gedied 2014) ~ 
गौ O | The set of zeroes of the function YT Os pi. FS (Southern Sinai 2014) [३ 
2 (a) {0} (b) {5} (©) [-5] (d) {-5 ,5] k 
aa 1 | C The set of zeroes of the function f : f (X) = X (X? -2 X + 1) is ........-- >] 
D (Alexandria 2013) IN 
5 (a) {0 51} (b) {0 »- 1} (c) {0} (d) 111 S 
dJ 
ri roblems: ri 
J SSQy provtems. 3 
3 Determine the set of zeroes of the polynomial functions which are defined by the 3 
dq following rules in R : a 
ee f (X)=6X7?-2x°-4%x 3 
E 2 
f (X)=25-9%X J 
fQosx?-3x-4 J 
f (X)=X242X-6 dd 
3 3 
44434342424343424243434242424342( 22 J24342424343424242434342424243424244 


j 
j 
j 
j 
j 
j 
j 
j 
J 
j 
ug 


424242424242424242 4242 Algebra 3" Prep 2" term 
dJ 
$5 | f O02(X-2) (X3) +4 (El-Monofia 15) 
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Algebraic fractional function. 
Definition 


I p and k are two eni NN functions » z (k) is the set of zeroes of the function k » 


then the function n where n :R- z (k) — R 91 (20 = E 
(X) 


n is called a real algebraic fractional function or briefly it is called an algebraic fraction. 


The set of zeroes of the algebraic fractional function is the set of values which makes its 
numerator equals zero and its denominator does not equal zero. 


i.e. The set of zeroes of the algebraic fractional function 
= the set of zeroes of the numerator - the set of zeroes of the denominator. 


For example: 

X2+3X X (X + 3) 
T— ——. then n (X) = —————— 
xil VERS ES 


i.e. z (n) - 10 ;-31- (3 »—3} = {0} 


3X+6 


* [f the functionn:n = ————__ sthenn = 
(X) 212023 (X) 


e If the function n: n (X) = 


3 (X2) 
(X-1) (X 2) 


i.e. z (01) 5-2) - (1 ,-2} = 


The common domain of two algebraic fractions or more | 


* The common domain of two algebraic fractions is the set of real numbers that makes the 
two algebraic fractions identified together (at the same time) 

* Assume that we have the two algebraic fractions n, and n, where : 
5X 

x?-1 


then the domain of n, (say) m, =R- 121 (because n, is undefined when X = 2) 


n, (X) = x and n, (X) - १ 
and the domain of n, (say) m, =R- 1 ls- 1} (because n, is undefined when X = 1 or X 2 — 1) 


According to that : 


= ]& — the set of zeroes of the two denominators 


(because n, and n, are undefined together when X=2 or X21 or Xz- 1) 


"riv Ev Ev Ex PvE Ex Ev Ev Ev Ev Ex Ev Ev Ex Ev Ev Ev Ev Ev Pv Ev Ev Ev Ev Ev Ev Ev Ex Pv Ex Ev Pv Ev Pv Ev Pv Ex Ev Ex Ev Pv Ev Pv Ex Pv Pv 
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222A HII 
3 Choose the correct answer : 3 
a4 The domain of the function n : 2X-1li ४ 
a of the function n : n (X) = "UM 1S ee (North Sinai 2013)]3 
4 (a) IR (b R-(-1] (c) I«R - -4} ()R-[3] u 
; 
2 2 The domain of the algebraic fraction x= equals the domain of the algebraic B 
3 Fraction «icc (El-Kalyoubia oR 
x x "m x-5 
ri न (b) 773 (c) x ^5 (d) $—3 |? 
x 
s" If f (X) = z^; » then f (2) = ००००० (Qena 2006) ld 
Ñ (a) 2 (b) 1 (c) zero (d) undefined. R 
4^4 If the domain of the function p : p (X) = xe is R- {2} J 
3 » then the value of Pesos (Port Said 2005) 
J | 004 (०)2 (c) -2 (d) -4 i 
5 | The domain of the function f : > ig .......... 
e domain of the function f : f (X) ETIN is B 
(a) R (b {-2 52} (c)R-{-2 52} ()R- (-2.0.2) 8 
6 The common domain of the two fractions xc ड? Ix IS e (El-Menia 14) Tg 


(a) R (0) R- {5} () R- 12) 


~J 


The common domain of the two functions n, : nj (X) 23 X- 15 


(n: nj (X) 2 X? Ais 


rr Ev Ev Ev Ex Ev Ex Ev Ev Ev P Pv ex Ev Ev Ex Pw Ex Ev Ev Ev Pv Ev Ev Ev Ey Pv 


0 (El-Dakahlia 16) 


(2 R- 15] (5) R- {2 १-2] (c)R-{5 52 १-2) (OR 
8 If the domain of the function n : n (X) = S एकल 2 is R s then a ~- 
+a 
(a) = (b) > (c) < 


424342424342424243424242434242( 24 |242424343424243434242434342424244 


(à R- 1255] 


FuEwEvEvEvE Ee Eu Ev Ev Ev Ev v Ev Ev Ev Ev Ev Ev Ev Ev] 
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dd 
ssay problems: a 
ES Determine the domain of each of the algebraic fractional functions which are defined [व 
by the following rules : Z 
(Oni. Xt (g) E n (८) 2 5 S 
X+3 Id 
(n(x) = (aà)n(X)2 ^— z 
_X-2 = +1 
(5) El n (X)= 5X (6) LI n (X) : z 
NEN I. E s IJ 
(7) G2 n (X) = = T (8) Ed n (X) om डि 
EE 234 - N- 1 - 
Gn) oso ao) n (X) 2 —5 = i 
Gy n (x) =X =4 X43 Gan (xp X Xs n 
8 X548 "api N 


E If the domain of the function f where f (X) = x is R-{—-2} and f (0) 23 


"| 
"| 
"| 


» then find the value of each a and b (El-Fayoum 16) «2 » 6» 


2 
If the set of zeroes of the function f where f (X) = ECT E is {4} B 
J 


and its domain is JR — {2} » then find a sb (El-Sharkia 17) «1 » 2» 


dd 
omework 2 
dJ 
dJ 
à 


Choose the correct answer : 


4 
२९ 
| 
w . 


धैधिधेधेधेधिधेधधेधेधेधेधधयेधेधेधेधेथेधेथेधेधेथेधेथेधेथेधथेधथेधधेधेधेथेधथेवधे 


1 | The domain of the algebraic fraction 3 equals the domain of the algebraic B 
fraction -------- (Kafr El-Sheikh 2014) Ig 

x X -"- x-5 P] 
CF (573 (c) x ^5 3 N 


3 2 | If the domain of the function p : p (X) = न is R-{2} S 
dd » then the value of [etse (Port Said 2003) ld 
S [ma (b) 2 ()-2 (d)-4 R 
dJ dd 
dJ dJ 
dJ dJ 
5 5 
44434342424343424243434242424344( 25 J34342424243424242434342424243424244 


pre ४०७७७७७७७७:८ 
eere a 


‘3 The domain of the function n : n (X) = E; x E IS e (North Sinai 2013 B 
$ ØR DR-{-1} ©R-{-4} @R-{4} S 
e M———— —— —— J 
2^ If f 0 = 1*X , XER- (7-7) then f C2) = ००7 (El-Dakahlia 16) |g 
dd - m3 ॥ i. zi 
n EIS! DET) Om Dery S 
S Essay problems: 7 
y Essay problems: z 
$ à 
2 1 | Find the common domain of the following algebraic fractions : 7 
X 3 
B 1004 > ३ $ x 5 
i 
3 (3) X2 , cm (North Sinai 09) (4) Xx १ X (Port Said 03 S 
= _ 
en: NP X2+3% — X?^43X49 Il 
3 4 ° 2-X (3 ox x3 _ 27 S 
2 2 
s ०) 5x46” em m x ' EIE S 
3 2 | Determine the domain of the function n : n (X) = x CURE: ठ n 
-5X+ 
J » then find n (0) sn (2) (New Valley o) B 
3 3 | @ If the domain of the function n : n (X) = = isR-{3} प्रि 
JJ » then find the value of a (Beni Suef 17) « 6 B 
3 4 | jfnisan algebraic fraction where n (X) = TTI and n (a) is undefined . S 
J » then find the value of 3 
5 value of a c3 
$ à 
$ à 
गर 5 
à 
$ à 
$ à 
$ à 
n 3 
à 
$ à 
$ à 
$ à 
— à 
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Equality of two algebraic functions. 


Reducing the algebraic fraction 


दिनको is said that the algebraic fraction is in its simplest form if there are no common factors 
between its numerator and denominator. 


From the previous , to reduce the algebraic fraction , we do as follows : 


——— Factorize each of the numerator and denominator perfectly. 

Identify the domain of the algebraic fraction before removing the common 
factors between the numerator and denominator. 

Remove the common factors between the numerator and denominator 

to get the simplest form of the algebraic fraction. 


Equality of two algebraic fractions 


It is said that the two algebraic fractions n, and n, are equal (i.e. n, = n,) 
if the two following conditions are satisfied together : 


The domain of n, = the domain of n, 


n, (X) =n, (X) for each X € the common domain. 


Choose the correct answer : 


x-3 
If the domain of n, : nj (X) = = equals the domain of n, : n, (X) = mak 
s then k = «+--+. 
(a) 8 (b) - 8 (c) -3 (d) 24 


Qudgqugiüiitnimmiimiijmmiuimniiuim)ummug 


१ m (X)=X+ 2 »then n, =n, when they have the same domain 


- 
If n; (20 = - — 


X 


which is -eee 


(a) R (b) R- {2} (c)R-{-2} (d)R- {1} 


(Fayoum 03) 


aatia 


JIJI 


3 3 ‘Fn, (260) = -— > n (X) = 3 E € » then n, # n, because ---------- (Souhag ०८ 
3 (a) n, QO =n, (X) (b) the domain of n, = the domain of n, z 
3 (c) n, (X) 2 n, (X) (d) the domain of n, # the domain of n, R 
dJ m dJ 
गंगे गरगर रंगे ग रंगे गरे गरे गर ग ररे गग गर रे गग 27 |12424244244424244424444424424442 रग गगरे 
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3 Essay problems: 4 
2 4 
TEE 1 | Reduce each of the following algebraic fractions to the simplest form showing thes 
3 domain of each of them : Z 
| 2X+8 —|ANPGAX 
‘3 (n= @n (= 073 t 
x?-4x ar x2-4 
3 (3) n (X) = "WE 10 (७0४31 (०७४८ ८-५ z 
dJ 2 2 प्रि 
- -4 
| n= (७) n(x) =—~—*— S 
B - 
3 6x 4x : 5 : +6 z 
X*—-6X-49 X^-X- 
La | = 8 ae 
3 7) Ein 0 = x3 18 x i TRE RT z 
J _2X2+7X+6 £m EE os 
dd te FFE ah x3-x24X z 
RR 
2 | In each of the following , prove that : n, (X) and n, (X) are equal for all values of X Ig 
which belong to the common domain and find this domain. (In another meaning B 
» find the common domain in which the two functions n, and n, are equal) : S 
4x2-9 2x2+3%X Ig 
(Dn, (2८) = "PUN १ n, (X) = CN (Port Said me: 
x?-x-2 x2-3x42 Pj 
2 = —— zu sac 
Gm 0075 2X1 A ड IJ 
X2_3X+9 2 t 
(3) n, (X)= CEPS — , D, (X)= 2X6 (El-Sharkia 17) B 
[d 
x?-4 x3-x2-6x 
(4) n, (X)= ee 6 , n, (X) = X3. Bx (El-Monofia 17) z 
X2+X-12 x2-2x-3 z 
5 P , - Damietta 17 
BaP sys m 007 22x41 i — 


rriv Ev Ev Ex Ev Ev Ex PvE Ev Ev Ex ovv Ex Pv Ev Ev Ev Ev Pv Ev Ev Ev Ev Pv Ev Pv Ex Pv] 


3 | In each of the following » show whether n, = n, or not (give reason) : 5 
m: 3 _८-1)002-1) J 
(1) Ld n, (20) = X १ n, (X) = X(X2+1) डि 
_ 2267-62 2X 
ida OTe ' sie B 
rj 
= = = 2 smailia 
(3) 01 (20 = Vd m १ n, (X) = 2m (Ismail me 
3 
dJ dI dJ dJ dJ dJ ddI dI dI JSI dI dI dI 28 ] २४2०2 ० 22 ०2 dJ 2 ग ०2 ४ 2 ग ०2 गग 4 ग र ग गग ग 
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44 


0 
13“ In each 
3 of the followi 
Pri 9 n (X) = 3x ing » prove 
dd 3 that n, = 
x-6 170: 
dJ (2)n 2° 
ra TES + 0m 09 
JJ x2- NE 
(s 1 
3 )n (X) = 2X , - 2X-4 ? 
S om 2 X44 ia तला 3 
a A. 12 (20) = 2422. S 
(5) +X? x2 2X 
dJ n; (26) = ES +X १ +4X+4 ld 
id X3- m DOD बि 
à (6) 01 2x? 1) (x? (El-Meni गि 
J = n4 (xX) = x2 १ xX34X 1) al) 
J " i n, (X) _ 7 8 IN 
3 (7) Él 00 x? "ONU ET Z 
dg = A. uide uds p ee "| 
dd ro के YA. uef 08) ha 
aE — i z 
3 hoose - X (EI-Beheira 17 z 
sn an r 
is 2 213 andn swer: E 
$ i 4 are four fu 5 
4 का 73 nctions w a 
ie here n 
iJ (®) ny omy ,00- 22 1 daa 3 
Jg? pa ^mt 19 (20 =X à 
If (b) n € two x 
4 p (X) = x2 Ley equal functi i Id 
3 TET (c) — Z 
4 (a) 9 (20 = 290:-9 909 x a mu || 
=q = — - 
dd (b) p (20) = (X) for eac X st LLL (d) n (Damietta 03 प्रि 
X) = hx gp m 2? 
J © q CO in th ER-{ pequi i Ra "| 
4 pOO24q( e simple -2} E पा IS 
dd (d) p Q9 X) for eac st form (S m 
da =q (x) fi h XER aa <n 
dd or each X -[2.-2 I 
dd ER } 
dJ zj 
Ba, ॥ 
424242494342 5 
| 29 | na dJ 
432342 dJ 
434243434242 3 
Jada 
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3 I 
C 

3 Complete: J 
3 X 
1 . | E zj 
If X+ 2 » then the simplest form of the fraction n where n (X) = ise J 
x-2 S 

2 छ... 
The simplest form of the function n where n (X) = m त १०८ 015 oee B 

3 X41 x?4X 

ER If n = n = then the common domain in which "| 
pOO= I BN xg ax पि 
Dn, = Ny 18 eee (Kafr El-Sheikh 11 IR 
4 If n, (20) = ai १ Dy (X) = : » then n, =n, when XE..-------- (New Valley o9)lg 
X?4X X41 D 
® 


o 


o 


~y 
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, l+a 4 
If n, 5 , BON AMEN (X) =n, (०८) ə then a = -eee 


If the simplest form of the algebraic fraction n (X) = I »X#2isn(X)=X 
+a 


१ then a=: 
d 
IN If the simplest form of the algebraic fraction n (X) = — 
—a 
: x-2 
isn = then 8 = «+--+ 
) X+2 i 


In each of the following » if n, and n, are two algebraic fractions » is n, = n, ? Why ? 


2X°+4 4X7+8 
in 5 n maio ECOL Me 
1095 y312x ! 20073 «4X 
RS, Dk 
2n = YT X) = 
1X6 MNT 


"vEvEvEv Ew Ev Ex Ex Ex Ex Ex Ex Ex Ex Ev Ev Ex Ev Ee Ev Ev Ev Ev Ev Ev Ev Ev Pv Pv Ev Ev Ev Ev ] 
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Operations on the algebraic functions. 


Adding and subtracting the algebraic fractions 


(1) Adding and subtracting two algebraic fractions having the same denominator : 


If X € the common domain of the two algebraic fractions n, and n, where 


) and n, (x) =2 OO 9 then : 


k(X) k (X) 
en (X)+n, (x)= fie) + पट? 


ni (X) 


१11 (४)-1५ (४) To) kT OK) 


(2) Adding and subtracting two algebraic fractions having different denominators : \ 


If X € the common domain of the two algebraic fractions n, and n, where 
n, (X)= De and n, (X) 5 nS » then 

on, CO +n, (१८) = m + BOD £OOXk OD + pO x ceo 

*n (X) ००८) 2 P ROD SOO PONTE 


The steps of adding or subtracting two algebraic fractions : 

Ee the terms of each of the numerator and denominator of each fraction 
descendingly or ascendingly according to the powers of any variable in it. 

Factorize the numerator and the denominator of each fraction if possible. 

Find the common domain which will be the domain of the result. 

Reduce each fraction separately to make the operations of addition or subtraction easier. 

Unify the denominators. 

Perform the operations of addition or subtraction of the terms of the numerators. 


Put the final result in the simplest form if possible. 


"rv Ev Ev Ex Ev Ev Ex Pv Ev Ev Ev Ev Ev Ev Ex Ev Ev Ev Ev Ex Ev Ex Ev Ev Ev Ev Ev Ew Ex Ev Ev Pv Pv Ev Pv Ev Ev Ev Ev Ev Ev Pv Ex Pv Ex Ev Ex Ev Pv Ev | 
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à à 
df | The properties of the operations of the addition and subtraction of the dJ 
3 algebraic fractions : 2 
dg १ The addition operation of the algebraic fractions has the following properties : JJ 
3 Commutation. Association. 3 
dJ Zero is the additive neutral (additive identity) of any algebraic fraction. dJ 
dJ à 
J The additive inverse of any algebraic fraction is available. J 
dJ iai EO) 800) -g00 g(x) d 
3 i.e. the additive inverse of the algebraic fraction : K(X) STKO? KOO LEO a 
43 Choose the correct answer : a 
à JJ 
41 If 3- , are two al i i 2 a Beni Suef 2004) d 
: gebraic fractions then — + — =.--.----.. Beni Suef 2004 

J b d b d D 
dd a+c ७) 3९ a+c ad+bc J 
dJ us rd ud (०) bd (d) bd प्रि 
3 2 ETT E a meses in the simplest form 2009 u 
à X TX 5X 23 X la 
J |@~ (b) 5 (0 2* (0) X i 

y 12 y 6 y 12 y 
dd JJ 
a The domain of n : n (X) = + हल TC T aoran t 
jj QR (b) R- {5} पि 
4  (o9R-[-555] (jR-—[-5554-17] Ia 
J Fr 

4| x ,1 _ 
3 zi S where X 2— 1 S 
2X x 

3 (a) == O (c) 1 (9) 2 S 
45 If: XCR- {2} »then: te af "— (In the simplest form) (Beni Suef 2012) z 
3 X23 2—X ir] 

2 b) 1 -2 d)-1 Id 
N (a) (b) (c) (d) J 
J6 The additive inverse of the fraction x 18 -------+- Fayoum 2012) fy 
JJ A: ta? (X+7) 39 पि 
Jd | x45 (PX ड (9) Sx la 
dJ dJ 
Jg dJ 
3 ri 
dd dJ 
4443434242434242424343424243434( 32 J34342424343424242434342424243424244 


~y 


1 
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E domain of the additive inverse of the fraction EI : 18 +... (Souhag 2008) S 

(a) R- {5} (b) R (c) R- {7} (d)R- {557} S 

If n (X) = E --— on s then the set of zeroes of the function n is ---------- (Helwan 2011) zi 

X-3. X-3 3 

(a) {3} (0) {1} (०-1) (9) (-3] B 
i 3X 2X-1 : 

: = + is R- 3135552 ld 

If the domain ofn:n(X) = TTD DSR { } 3 

s then a €... पि 

(a) [5] ^ 01253] (c) R- {5} (à) R- (253,5) 


Find n (X) in its simplest form » and identify its domain where : 


2X 
ALS ES 
apos ud Bu 


Find the function n (X) in its simplest form » showing its domain where : 


x?-X 1 
n = - 
७ Xei Xu 


Find n (X) in its simplest form showing its domain where : 
ग . Nia Xo 
n(X) = + 
Qo 45.8 x^-4 


Find n (X) in the simplest form showing the domain of the function where : 
X X+4 

X) = SS 
NE Sr Xi-16 


Find n (X) in the simplest form showing the domain of n where : 


2X46 x?-6x 


pem Lo NEN e 7 M 
E+ 


"vEvEvEvEvEvEw E Ev Ev Ex Ev Ex Ev Ev Ev Eu Ev Ev Ev EvEvovEvEv Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev | 
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omework 
Choose the correct answer : | 


1| x Lemus " 
xal Xl where X z— 1 
23X x 
(a) X41 Isl (c) 1 (d) 2 


dd Jd 
à à 
dd dd 
dJ à 
dd dd 
à Ia 
dd Ig 
à ri 
dd zj 
dJ2 |T i : = 3X44 | X-2 is. IJ 
3 he domain of n : n (X) ल a re 5 
3 (a) IR (b) R- {5} S 
dd (c)R-{-5 १5] (d) R- [-5 १5 १-7 | ng 
423 Ifn (20) ८ = » then the set of zeroes of the function n is ....---.-- (H 2011) zi 
dd X-3 x3 प्रि 
३ [o {1} ® t1 @{-3} ४ 
4^4 SX SX in the simplest f: (Qena ०09) 8 
1३ बडे sesei plest form na 2009 i 
dJ y 12 y? 6y 12 y पि 
le p 
Rs If: XER- {2} » then: —% +2 - (In the simpl j z 

: - E : mee plest form) (Beni Suef 2012) [3 
N x-2 2-X S 
J |(92 (b) 1 (c) -2 (d) - 1 दि 
ri 6 If T , Fi are two algebraic fractions then t + T eee Beni Suef 2004 S 
dd a+c ac a+c ad+bc J 
श [+0 Od Od Oa बि 
427 l l _ yr क n IJ 
ri If the domain of n: n 00 = xpa a oa SRT १5 १2] z 

> then a ६: .......... 

gq |” I 
J | (a {5} . (0 {2 53} (c)R-{5} (d)R-{253,55} 9 
१8 The additive inverse of the fraction x 18 oee Fay 012) t 
4d HR Ra? ~(X+7) x-7 बि 
dy Ux. qe x ETE SX z 
43494243424342424342424342424342( 34 ) 2०2 ग 2 ग ०2 ग 2 ग ०2 ४ 2 ग ०2 गग 4 ग 2 ग गग गे ४ 
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dd Jd 
Ro The domain of the additive inverse of the fraction xU is eee Souh 108) S 
$ | @R-{5} (b)R (o) R- (7) «)R-(5.7 R 
à à 
५३ Essay problems: 3 
dd 2 गि 
1 | Findninitssi T ॥ . RDN 2%+6 
3 ind n in its simples form showing its domain where : n (X) = vig tX 5 Y48 "T eB 
ind n in the simplest from showing the domain of n where : 
{32 | Find n CO in the simplest fi howing the domain of n wh z 
X X-2 
B | * xt-4 B 
423 | Findnin its simplest form showing its domain » where : z 
S| ava वा आल t 
N x?-4 X7+5X+6 B 
D | । 
2 2 
3 4 Find in the simplest form : n (X) = a. + CER and determine its PN 
J 2 8 x*-4 
425 | Findn (X) in the simplest form showing its domain where : 
? a0 - tl x 
हक कक है शक) Kd 
à 
JJ 6 | Find n (X) in the simplest form showing its domain where : 
dJ x? X 
dy [OTT 
dd 
à 
à 
à 
à 
à 
à 
à 
à 
à 
à 
à 
à 
à 
à 
à 
dJ 


quatit itin 
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Operations on the algebraic functions (follow). 


Multiplying and dividing the algebraic fractions : 


( a | Multiplying the algebraic fractions : | 


Ex the reduction of the numerator of the first number with the denominator of the second 
number and the numerator of the second number with the denominator of the first mane: j 


* The following shows how to multiply two algebraic fractions : 


SE ना two algebraic fractions 


If X € the common domain of the two algebraic fractions n, and n, where : 


_ (८) _ P(X) 
n=) ° MOLE 


f(X) (X) f(X)xp(X) 
»then : ny (X) xm (X) = ey "छ" VO WEQN 


The steps of multiplying the algebraic fractions : 


pum the terms of each of the numerator and the denominator of each fraction alone 


descendingly or ascendingly according to the powers of any symbol in it. 
Factorize the numerator and the denominator of each fraction alone if it is possible. 
Find the common domain. 


Remove the common factors between the numerator and the denominator of each fraction 


and between the numerator of a fraction and the denominator of another fraction. 


oo ली सजा eandem. E the operation of multiplication and put the result in the simplest form. 


The properties of the operation of multiplying the algebraic fractions : 


The operation of multiplying the algebraic fractions has the following properties : 
Commutation. 

Association. 

One is the multiplicative neutral (the multiplicative identity). 


Existing the multiplicative inverses. 


qain iium 


42 
dd 
dJ 
dd 
dJ 
dd 
dd 
dJ 
42 
dd 
dJ 
dd 
dJ 
d3 
dJ 
dJ 
d3 
dd 
dJ 
dd 
42 
43 
Jd 
dd 
dd 
42 
d3 
JJ 
dd 
dJ 
dd 
dJ 
dg 
dd | 
42 
dJ 
42 
dJ 
42 
dJ 
dd 
dJ 
42 
dJ 
dJ 
42 
dJ 
dd 
dJ 
42 
4 
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The multiplicative inverse of the algebraic fraction : 


; x 
If n is an algebraic fraction where n (X) = PT x #0 
TAM E k (X 
»then n has a multiplicative inverse which is the algebraic fraction n ! where n! (X) = nob 


and the domain of n is JR — the set of zeroes of each of the numerator and the denominator 


of any of the two fractions. 


(2) 2 | Dividing an algebraic fraction by another : \ 


uctus an algebraic fraction by another : 


If n, and n, are two algebraic fractions where : 


f(x 
n (x)= ; n, 00) OO. enn (X) «n, 0८) =n, (X) x nj! (x)= 109. EGO 


k (X) r(X) p(X) 
where the domain of n, + n, = the common domain of each of n, » n, and पप! 
= R - the set of zeroes of the denominator of n, or the denominator of n, 
or the numerator of n, 


=R-{z(@)Uz(p)Uz® } 


Choose the correct answer : 


rv Eve Ex Ey Ev Ex Ev Ev Evry Pw Ev Ev Ev P vv Ev Ev PvE Ev Ev Ev Ev Ev E Ex Pv Ev Ev Pv Ev Pv Ev Dv ly Pv Pv 


मम aa 


1 | The fraction n (X) = EA 2 has a multiplicative inverse in the domain -..-..-.- (Cairo 200 
(2) IR Ea (b) R- {2} (o R- 40} (d) R- {0,2} 

2 |Ifn X= EX » then the domain of n! is ......... 20 
(9) R - {3} (b) R- {1} () R- [153] (d) {1 53} 

If n (X) = ALIM »then the domain of n ! is ......... (Ismailia 2003 
(a) R— [0] (b) {052,53} 
(c)R-{052,3} (d)R-{5,-2,-3} 

4 |Iffoo- PS » then 17 (2) is .......... (Menia 2009) 
(a) undefined (b) equal to 2 (c) zero (d) equal to — 1 


aLa G a Go Da Ga a 
gata 
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id 
GE 5 |Ifn (X)=X + = where X #0 »then n! (X) = .......--- (Port Said 2006 S 
4 | (ay +x (5) —— ()— @-x-+ R 
J x X+1 X?41 x N 
E uu T ९ ८८ १ 
2 The fraction n (X) = al has a multiplicative inverse in the domain ---------- (Cairo 2000) B 
(a) IR (b) IR - {2} (c) R - {0} (d)R- {0,52} 
If n (X) = re^ : » then the domain of n^! is ......... ( El-monofia 2014) 
(a) IR (b) R- {3} () R- 1-2] (d) R- {-2,3} 
ssay problems: 
1 | Find n (X) in its simplest form » identify its domain where : 
Dad - ११६ . 3X°+9X 
X^-5X*6 X7-2X+4 
2 lax i i X?-3X42 X-5 
Find n (20 is the simplest form where : n (X) = SN C xiam $ 


Showing the domain of n (X) 


3 | Find n (X) in the simplest form showing the domain of n where : 


eA RR 
n or E E A 
Q9 लक कर) X^«2X 


, _ X41 X? +3 2-10 
I: § OO = xi GX’ 
then find : f (X) in the simplest form and identify its domain 


5 x?-8 X?+2X+4 
f:n(O=TIs Sooo 
109 X?^-7X*«-10X  3x^-15X 
Find : n (X) in the simplest from showing its domain. 


X*-3xX . 2X 
X*-9 ` X43 


If : n (X) 


find n in its simplest form showing its domain. 


272727272727 Ew Ev Exi Ev Ev Ev Ev Ex Eu Ev Eu Ev v Ev O O O D O Ev Ev Dv Ev Ev Ev Ev Ev Ex Ex Ex Ev Ev Ev Ev Ev Ev ] 
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= 
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dd 
Find n in its simplest form » showing its domain where : B 
3 

n (X) — rA O x E ir] 
X^-2X-1 X*+X+1 N 
— NEN WORE HE : 
X41 X2+3X-10 zj 

If: = -2 
Ff OO= x3 Xx-2" 3x24 16X45 zj 
, then find f (X) in the simplest form and showing its domain. z 
» 
Find in the simplest form : n (X) = = 1 + Len showing its domain. B 

X^-3X-2 X^*2X 

JJ 
Find in the simplest form : f (X) - _3X+6 ,xX^-x-20 and show its domain Ig 
dS Tel ‘la 


Find n (X) in the simplest form showing the domain of n : 
n (X) =X = 3X. 2X 
X*—9 X+3 


qat iiit 
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Sheet (10) 
Probability - Operations on events 


* We can calculate the probability of an event (say A) from the relation : 


i oo) (Aj a ee er of elementis Cre event DS) 
~ The number of elements of the sample spaces ~ n(S) 


For example: 
In the experiment of rolling a fair die once and observing the number appears on the upper 
face १11 S is the sample space of the experiment and A is the event of getting an even 
number + then : 


S={15253 2455 6] 9 n(S)=6 9 A=4{2,4,6} 9 n(A) 23 


A . a. ; 
» then P (A) = E = i = i ( i.e. The probability of occurring the event A — i) 


* Zero < the probability of any event < 1 


* Probability can be written as a fraction or percentage. 


=> 


From the previous example we notice that : 
C CB therefore B N C=C | then we deduce that : 


The probability of occurring the two events B and C together 


= the probability of occurring the event C 


n(C) 
n (S) 


i.e. P (B N C) = P(C) = 


A (C = Ø therefore it is said that the two events A and C are two mutually exclusive events 


» then we can deduce that : Ip 
C n 
The probability of occurring the event A or C = P (A UC)sP(A)- a8) 


Mutually exclusive events ति 


७ [t is said that the two events A and B are mutually exclusive if C) C) 


AQNB=øØ , then P (ANB)=0 


i.e. The probability of their occurring together = the probability of the impossible event = 0 


w o Ev r a r Ex Pv a Ev Ev Ev a Ev Ev Ev Ev Ev Ev Ev r a Ev Ev Ev Ev Ev Pw Ev Ev Ev Ev Pv Ev Pv Ev Ev Ev Ev Ev Ev Pv Ex Ev Ex E Ev Ev Pv Ev | 
gati]... a Or Ca a r a Or a O r a Or itii 
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dd dd 
5 E: 3 
dg | ®Forany मन्मा [tm events from the sample S : I dd 
3 space S of a random experiment : CO) 3 
(उ ७४(७४)-7०(७७)+०७)-०७७१७)| 3 
2 E-— BDI If A and B are two mutually exclusive events » then : S 3 
dd P (A N B) = zero » then : B S dJ 
p| zemene ool 
ri (A) * P(B) | ) 
dd dd 
3 For any event A of the sample space S it will be : 3 
4 EEANA=2 à 
3 i.e. The two events A and A are two mutually exclusive events 3 
3 i.e. Occurring one of them prevents the occurring of the other » then P (A f) A) — Zero 3 
J AUA=S j 
dd i.e. The union of any event and the complementary event of it — the set of sample space S » J 
dd then P (A U A) = P(A) + P(A) = P(S)=1 Note that: ) d? 
3 From that we deduce that : n(S) 3 
dJ [ Poo c 1- (७) SP) 51-2(0) | P(A) 2 1- P(AÀ) »P(A)=1-P(A) | Fe n(S dd 
d dg 
dd dd 
d3 . 42 
ri If A and B are two events of a sample space (S) of a random experiment » ri 
J then (A - B) U(Af1B) 2A J 
dd i e dd 
€. P(A- B) +P (8 118) =P(A) 
dd d3 
ri Also : (3 - 0) U (७५118) 5 B £ 
Jg Le.P(B-A)+P(A[N)B)=P(B) (B-A) (ANB) (AB) उ 
2 = ह 
3 EH If A and B are two mutually exclusive of the sample space (S) »then: S m x 3 
a *eA—B-A i.e. P(A— B) - P(A) OC J 
dd °B-A=B i.e. P(B—A)=P(B) J 
JJ If A and B are two events of the sample space (S) and ACC B » then: ४ dd 
dd e P (A-B) =P (Ø) =) = zero. J 
dJ i dd 
dd — dJ 
गंगे गरे ग गर गर गग गग गग ग गंगे गंगे गंगे गंगे गंगे गंगे रंगू 41 VIJIJI SIISII JIJI JIII JIII 
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3 Choose the correct answer : d 
zi 
zi 


ER If A and B are two mutually exclusive events + then P (A N B) equals .......... 


-— 


da 

dJ 

iJ (Cairo 2014) |J 
MI (b) © (c) P(A) (1 B 
422 | BD If AC B then P (AU B) equals -..- (El-Dakahlia 2073) हि 
3 (a) zero (b) P(A) (c) P (B) (d) P (Af B) |: 
423 If a regular coin is tossed once» then the probability of getting head or tail is .........- R 
3 (Alexandria 2014 » El-Dakahlia 2013) t 
dd (a) 100 % (b) 50 % (c) 25 % (d) zero 96 Pj 
3 4 | @ If a regular die is rolled once» then the probability of getting an odd number and S 
dg | even number together equals ........- (El- Beheira 2014 Fayoum 2012) {J 
उ | (zero OE. ©) F (d) 1 B 
425 |A regular die is rolled once: if the event A is "appearing a prime number" and the event [9 
3 B is "appearing an odd number"; then P (A f] B) = ee- (El-Sharkia 2011) 3 
4 |oi (0) 4 (® + (d) & z 
J 6 3 2 3 D 
3 6 If P(A) - 4P (A) » then P (A) z ........ - (Suez zsh 
Jg ।(9)0.8 (b) 0.6 (c) 04 (d) 0.2 D 
JJ7 | IfA and B are two mutually exclusive in a random experiment and P (A) = 0.6 दि 
3 P(A UB)=0.9 + then P (B) = -e (Kafr El-Sheikh 2013) B 
J (a) 0.5 (b) 0.4 (c) 0.6 (d) 0.3 N 
439 |IfAand B are two events of the sample space of a random experiment y 
JI | »P(A)=0.6 and P (ANB) 204 , then P (A-B) =. (El- Wadi El-Gedied 2014) पि 
ad (a) 0.6 (b) 0.4 (c) 0.2 (d) 0.1 
3 9 | For any two events C and D of a random experiment B 

There is: (0-10) U (0119) 5 v (EI-Dakahlia 2014) 

dd zi 
J ।0)1 (b) S (c) D (d)C I 
dd da 
dd dd 
dd EN dd 
गंग गंग गंग गंग गंग गंग गंग गंग गंगे गंग रगे रगे गे गे गे गग 42 1242424242444242424242424242424242 43 
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LL If A and B are two mutually exclusive events » then P (A [) B) equals ----.----- B 
(Giza 2011) D 

(a) Ø (b) zero - (c) 0.56 (d) 1 दि 
P 

CDI If ACCB then P (AU B) equals -...-.-- (Gharbia 2012) S 
(a) zero (b) P (A) (c) P (B) (d) P (A N B) Il 
» 


CA If a regular coin is tossed once: then the probability of getting head or tail is ----.---- 
(Matrouh 2011) 
(a) zero % (b) 2596 (c) 50% (d) 10096 


LI If a regular die is rolled once: then the probability of getting an odd number and 
even number together equals ---------- (Fayoum 2012) 
(a) zero (b) i (c) i (d) 1 


A regular die is rolled once; if the event A is "appearing a prime number" and the 


event B is "appearing an odd number"; then P (A N B) = ---------- (El-Sharkia 2011) 
dsl | 1 1 2 

OF- (b) 4 (c) 4 (0) $ 

The probability of the impossible event equals -+ 

(a) 2 (b) zero (c) + (d) 1 


If the probability that a student in preparatory final exam is succeeded equals 85% + 
then the probability that he fail is ............... 


(a) 0.015 (b) 3 (c) 42 (d) 0.85 


Jaya aay a aay a Ev Ev Ev Ev Ev Ev Ev Ev Ex Ev LE Ex Ev Ev Ev] 


If A and B are two events in a random experiment » and AC B »then P (A U B) = eee 
(a) P (A) (b) P (B) (c) 0.5 (d) zero 


If a coin is tossed once » then the probability that the head appears = -+++ 
(a) © (b) 1 (©) 4 i 
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If A and B are two events in the sample space for a random experiment where 
P (A) - 0.7 » P (B) 20.6 and P (AU B) 209 ; then find: 
(1) P (B) (2) P (ANB) 


If A and B are two events of the sample space of a random experiment and there is : 


P(A)= i , PB)-1 १ P(AMB)=+ Find : P (AU B) 


A ball is drawn randomly from 25 identical balls of the same volume and weight + 
10 of them are red » 8 are white and the rest are green. 
Find the probability that the drawn ball is : (1) white. (2) green or white. 


If A and B are two events in the sample space of a random experiment and 


P(A) 204 .P(B) 20.5 .P(AU B) 2 0.6 + then find : P (A N B) 


A ball is drawn randomly from 25 identical balls of the same volume and weight $ 
10 of them are red + 8 are white and the rest are green. 

Find the probability that the drawn ball is : 

(1) White. (2) Green or white. (3) Not green. 


vEvEvEvEvEvEvU-v Ev Ev Ev Es Ew Ev Ev Ev Ev Ev Ev EE x Ev Ev EvES E Ev Ev] 


If A +B are two events from a sample space of a random experiment » and P (A) = 0.8 
१२ (उ) 203. ० (७ (/ 8) - 0.9 
Find : (4) P (A N B) (2) P (B — A) 


A bag contains 10 identical balls numbered from 1 to 10 » one ball is chosen randomly + 
if the event A is getting an odd number and the event B is getting a prime number. 
Find : (1) P (A) (2) P (B) (3) P (A - B) 


If A and B are two events from a sample space of the random experiment 


» where P (A) = 4 i P(B)= i a P(ANB)= 2 , find : P (A U B) 
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If A and B are two events in a sample space of a random experiment» 
P(A)= TG’ PB)=2> P(ANB)=2 
Calculate: (4) P(AU B) (2) Probability of non occurrence of event A 


omework 


ssay problems: 


1 | TFA and B are two events in a random experiment and if P (A) = 0.2 » P (B) 2 0.6 
:P(AUB)-20.5 
Find : (1) P (Af B) (2) P(A) 


If A and B are two events from a sample space of a random experiment and : 
P(A) 202 » P(B) 20.6 ; P(AUB)=0.5 ; then find : P (A N B) 


N 


If A and B are two events from the sample space of a random experiment $ 
and P (A) 20.5 »P (A U B) 208 and P (A N B) 2 0.1 
Find : (1) P (B) (2) P (A — B) 


८७ 


If A and B are two events in a random experiment; P (A) = 0.6 +P (B) - 0.7 
and P(A(1B)204 


Find : (1) P (A U B) (2) P (A - B) 


4 


If A and B are two events from the sample space of a random experiment + 


if P(A) 203 >P (A U B) =0.7 , P (B) = m »then find the value of m if: 
(1) A and B are two mutually exclusive events. 
(2) P(A B) = 0.2 


ठा 


If A and B are two events from the sample space of a random experiment १ 


P(A)=0.3 ,P(B) 20.66 »P(AUB)=0.7 Find: P (A N B) 


o 


If A and B are two mutually exclusive events in a random experiment 5 


P(A) = d » P(B) = i , find : P(A U B) 


~y 
272727272727 Ew Ev Ev Ev Ev v Ev Ev Ex Eu Ew Ev Ev Ev Ev EvEvExE Ex Ev Ew Ev Ev Ev Ev Ev Ex Ex v Pv Ev Ev Ev Ev Ev Ex Ex Ex E Pv Ev Ev Ev Ev ] 


quiim jm ue ueuuimmuiipQt) 


424342424342424243424242434242( 45 ) 2 42०2 ग ४ गग 2 ०2 ग 2 ग ०2 ०2 गग 2 ग 22 रगे गग 


1७७७७७७७७७ HII 
3 8 | Using the opposite "Venn diagram" : 5 > B 
13 | Find : (a) n(S) QUOND 1३ 
dJ (2) P (A f B) Cc ll 
dJ (3) P (0) ०३ ia 
dJ zj 
3 Accumulative Basic Skills 3 
3 Choose the correct answer : 3 
3 1 | If the ratio between the perimeters of two squares is 1 : 2 » then the ratio between their 
JJ areas = eem दि 
3 (21:2 | (b) 2:1 (c) 1:4 (d) 4:1 B 
2 | The equation: 3 X- X? + 1 =0is of degree. IJ 
3 | If X is a negative numbers then the greatest number of the following is ............... z 

5 
(asx (b) > (c)5+X (d)5-X B 
4 | If the sum of ages of a father and his sun now is 47 years » then the sum of their ages Ig 
alter 10 years = s years. S 
027 - 37 la 
(b) |» (951 (d) 67 5 
5 | (X+ LÝ s B 
(a) X^ 1 (b) x?-1 (0) X?- X *1 (0) x? 42x41 8 
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If Xisa negative real number » then the greatest number of the following numbers D 
T मल | 


(a)3 +X (53x (c)3- X x 


If X= 2 and y 53 » then (४-2 X) =. 
(a) 10 (b) - 1 (c) - 10 (d)1 
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If 27 x 37 - 65 , then K ८ .............- 


ems 
& 
P 
P 
€ 
Se” 
~] 
4m 
G 
- 
a 
a“ 
[en 
pup" 
CA 


It X? - y = 2 (X + y) where (X + y) # zero » then (X — y) = नतल 
(a) 2 (b) 4 (06 (d) 8 


1125 x3zmx6 s then m=... 

(a) 1 (b) 2 (c) 3 (d) 6 
If (7१-2 23)=(1 »b+5) sthena+b=- — 

(a) - 1 (b) zero (c) 1 (d) 2 


If a <13 <b s then (a 9b) is ............... 
(a) (0 » 1) (b) (2.5 , 3.5) (c) (152) (d) (2 33) 


1025 x 3$2 Xx 68 5 then X= -eee 
(a) 2 (b)3 (c) 6 (d) 1 


If the age of a man now is X year + then his age after 5 years from now is ............... 
(a) X-5 (b5-X (05x (d)X+5. 


If (5 १८-०4) - (५ १3) »then X + y =~ RR 
(a) 25 (b) 12 (c) 8 (d) 6 


If X-y-22 $ 5८2... ४१ - 10 s then X+ yz 
(a)-5 (b) 2 (c)-2 (d) 5 


The degree of the equation: 3 X + 4 y + X y = 5 is ............... 
(a) zero. (b) first. (c) second. (d) third. ` 
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Sheet (1) 
Basic definitions and concepts on the circle 


d The circle | 
It is the set of points of the plane which are at a constant distance from a fixed point 
in the same plane. 

० The fixed point is called "the centre of the circle". — 

e The constant distance is called "the radius length of the circle", 

* The circle is usually denoted by its centre » so we say M 
the circle M to mean the circle whose centre is the point M 


of the plane by the circle i 


| Pa rtition 
* The drawn circle divides the plane into three sets of points 
as shown in the opposite figure : 
df The set of points on the circle as : the points A+B Cs... 
P] The set of points inside the circle as : the points D +E +F » 
RI The set of points outside the circle as : the points Z K »G >... 


Motice that : 
* The surface of the circle is the set of points on the circle U the set of points inside it. 
* There is a difference between the circle and the surface of the circle. 
For example : In the opposite figure : 
+ AB N the circle = [C »D} 
but AB f the surface of the circle = CD 
* ME the circle 
but M € the surface of the circle. 


The radius of the circle 


It is a line segment with one endpoint at the centre of the circle and the other 


endpoint on the circle. 

In the opposite figure : : 
If the points A » B and C belong to the circle M ; i 
then MA + MB and MC are called radii of the circle M c 

and MA = MB = MC =r (where r is the radius length of the circle). A 
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Notice that : 
if Any circle has an infinite number of radii and all of them are equal in length. 


€ If two radii of two circles are equal in length » then the two circles are congruent 
and vice versa. 


' The chord of the circle - 
It is a line segment whose endpoints are any two points on the circle. 
In the opposite figure : 

If A » B and C belong to the circle 

» then each of AB » AC and BC 


is a chord of the circle M 


Notice that : 
EF is not a chord of the circle M because E the circle M 


^ The diameter of the circle : 


It is a chord passing through the centre of the circle. 


In the opposite figure : 
If M is acircle + AB is a chord of it 5 n 
s MC AB s then AB is a diameter of the circle M \ 7 


* The circumference of the circle = 2 Jt r length unit. 


* The area of the circle = 7X रै square unit. 


is an axis of symmetry of it. 


० Since the number of these straight lines are infinite 9 


then the circle has an infinite number of axes of symmetry. 
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é Important Corollaries . 


The straight line passing through the centre of the circle and the midpoint of any 
chord of it (not passing through the centre) is perpendicular to this chord. 


In the opposite figure : 
If AB is a chord of the circle M 
and C is the midpoint of AB + then MC -L AB 
BTC 2 


The straight line passing through the centre of the circle and perpendicular to any 


chord of it bisects this chord. 

In the opposite figure : 

If AB is a chord of the circle M and MC L AB , where C C AB , then 
C is the midpoint of AB 


BN IET 


E cce ul © 


The perpendicular bisector to any chord of a circle passes through the centre of the circle. 


In the opposite figure : 

If AB is a chord of the circle M » C is the midpoint of AB 
and the straight line L -L AB from the point C ५ 

then M € the straight line L 


From the previous, we deduce that : 


The axis of symmetry of any chord of a circle passes through its centre » so this axis 
is also an axis of symmetry of the circle. 
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C 


omplete: 


n each of the following figures ५ find the value of the used symbol in measuring 
where M is the centre of the circle : 


eS 


as 


mater sere 


ae (Z DME) = B 
(Luxor 14 s Giza 15) 


m (2 MAC) = ° 
(Luxor 14 5 Assiut 11) 


(Red Sea 12) 
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ssay problems: 
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In the opposite figure : 

AB is a chord of the circle M , 
m (८ D) = 25° 

and m (८ MAC) = 40° 

Prove that : 

Cis the midpoint of AB (Kafr El-Sheikh 09) 


Ev Ev Ex Pv Ex Pv Ev Ev Pv Ex Ev Ex Ev Ev Ev Ev] 


(13 In the opposite figure : 

AB and BC are two chords in circle M » 

which has radius length of 5 cm.» 

MD -L AB intersects AB at D and inersects the circle M at E » 
X is the midpoint of BC ; AB - 8 cm.» m (Z ABC) - 56? 


Find : (1) m (८ DMX) (2) The length of DE 
(El-Gharbia 17 » Souhag 15) « 124° 32 em.» 


In the opposite figure : A 
AB and AC are two chords of the circle M + A 


m (८ BAC) = 45? » fet 
D and E are the midpoints ( 

of AB and AC respectively. j 
Prove that : A DFM is an isosceles triangle. (New Valley 05) 


LL In the opposite figure : 
M is a circle of radius length 13 cm. » 
AB is a chord of length 24 cm. + 


C is the midpoint of AB B A 
and MC N circle M = {D} D 
Find : The area of the triangle ADB (El-Dakahlia 13) « 96 cm? » 
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43 a 
4 5 रि 
a EL} In the opposite figure : d. 13 
9 |Misacircle ,AB//CD , S 
3 X is the midpoint of AB 3 
4 and XM is drawn to cut CD at Y 3 
3 Prove that : Y is the midpoint of CD (Aswan 15 » Alexandria iE 
Lem = 
6 | jn a cartesian coordinates plane » if AB is a diameter of the circle M where A (3 +4) and 3 

B (3 »—3) » find the coordinates of M » then calculate the circumference of the circle. $ 

«(5 , ) १ 22 length units » JJ 

7 | Ina cartesian coordinates plane + AB is a chord of the circle M + D is the midpoint of AB iJ 

If A (4 » 1) and B (- 4 » 5) Find : The equation of MD «y=2x+318 

i I 


In a cartesian coordinates plane » if M (— 1 »2) ५3 (2 ५6) and B (2 s— 2) 
Prove that M is the centre of a circle passing through the two points A and B » then 
calculate the perpendicular distance between the chord AB and the centre of the circle. 

« 3 length units » 
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Homework 


OI OOO TF 


ssay problems: 


= In the opposite figure : 
AC =AB , X is the midpoint of AB > 
Y is the midpoint of AC > 
m (८ MXY) = 30° 
Prove that : The triangle AXY is equilateral. (Assiut 14) 
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N 


EL} In the opposite figure : 

Two concentric circles with centre M + 
AB is a chord of the greater circle 

and intersects the smaller circle at C » D 
and ME । AB 

Prove that : AC - BD (Qena 17 + Red Sea 12) d 
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E 3 EE In the opposite figure : 
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AB and AC are two chords in circle M 

that includes an angle of measure 120° » 

D and E are the two midpoints of AB and AC 
respectively » DM and EM are drawn to intersect 


the circle at X and Y respectively. 
Prove that : The triangle XYM is an equilateral triangle. - (Aswan 16 » Beni Suef 15) 


GL} In the opposite figure : A 


ABC is a triangle drawn inside a circle with centre 
M (inscribed triangle) + MD -L BC and ME L AC a 
Prove that : CN D 7B 


( ED // AB (Kafr El-Sheikh 16 » El-Beheira 13) 


(2) The perimeter of A CDE = 1 the perimeter of A ABC 


Sheet (2) 
Position of 0 point and a straight line with respect to a circle 


D Ais outside the circle M | @ Ais on the circle M O is imside the circle M 


TIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIITIITIIIIIITIITIIITIITIIIITIIIIIAI 
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The straight line L 


lies outside * LN the circle M = Ø 


the circle M * L N the surface of the circle M = (2 


The straight line L is 
a tangent to the 
circle M at A (> ५ LAN the circle M = {A} 


Ais called * LN the surface of the circle M = {A} 
“the point of 


The straight line L is * LAN the circle M = [X » Y} 
a secant to * L N the surface of the circle M = XY 
the circle M — . . 
* X Y is called the chord of intersection 


to the radius drawn from the point to the diameter of a circle at one of its 
of tangency. endpoints is a tangent to the circle. 


i.e. if the straight line Lis a tangentto | | $e. if AB is a diameter of the circle M and 
the circle M at the point A » the straight line L | AB at the point A » 
then MA LL then L is a tangent to the circle M at the point A 


The two tangents which are drawn from the two endpoints of a diameter of a circle 


are parallel. 


ety Ex PvE vv Ev Ev Ev Ev Ev Pw Ex Pw Ev Ev Ev Ev Ev Ev Ev Ev Ev PvE Pv Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev PvE Ev Ev Ev Ev Pv Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev Pv Ev Pv Ev 
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Choose the correct answer : 


७० N aks 


A 


o 


o 


~ 
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If M is a circle » its diameter = 6 cm. ahd A is a point on the circle + then -+--+ 
(a) MA 6cm. . . (D MA-6cm. 

(c) MA=3cm (d) MA <3 cm 

If the straight line L is a tangent to the circle whose length of diameter is 8 cm. » 
then the straight line is at a distance .-...-... cm. from its centre. (Aswan 2011 
(a) 5 (b)4 . (03... . (2 

A circle M is of radius.length 5 cm. » A is a point outside the circle + 
then MA equals cm. - (Gharbia 2003 
(a) 3 5 © (०08 | (d) 4 

M is a circle whose diameter length = 6 cm. If the straight line L is at a distance 
of 4 cm. from its centre » then the straight line L is ------.--- (Monofia 2008 
(a) a secant to the circle. . (b) a tangent to the circle 

(c) outside the circle. — (d) passing through the centre of the circle 


gaa 


— 


vEvEvEREvEvEvEvEv Ev EXER EX Ev Ee E E E E Ev 


— 


M is a circle of radius length 5 cm, A is a point on the circle where MA = (2 X + 1) cm. JJ 
a then X = .......... (El-Ismailia 2011) jJ 


(a) 11 6-2. (०1 (2 
पि AB is a diameter in a circle M » AC and BD are two tangents to the circle + 
then AC .......... 5D 


(a)jintersetts ^ +. |. - (bis perpendicular to 

(c) is parallel to n त | (d) is coincident to 

A circle is of a circumference 6 JT cm. » and the straight line L is distant from its 
centre by 3 cm. » then the straight line L is --..-.:.-. ` (New Valley 201 
(a) a tangent to the circle. (b) a secant. 


(c) outside the circle... ~. (9) adiameter of the circle. 


If the afea of the circle Mis 16 7t cm? A is a point in its plane where MA न 8 cm. » 


then A lies «......... the circle M (Sharkia 2009) 
(a) inside (b)outside ^. (c)on i (d) at the centre of 


ISPS sais ugue. 


धैधेधेधेधेधेधेधध 
७ 


-— 
e 


S => 
N e 


= 
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. then m (८ AMB) = / (Souhag 2008) 


ssay problems: 
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42424242424242424242424242 LILIES 


M is a circle with diameter of length 8 cm. If the straight line L is outside the circle + ri 
then the distance between the centre of the circle and the straight line L C ........- zi 


ततायो क IE 
(a) [0 4] 5]o;4[ © [o-4[ (WH, (Dakahlia 2006) 49 


If the point A is in the plane of the circle M whose radius length = r and if 0 < MA <r JJ 


then A lies ~. l (Souhag 2006) 
(a) outside the circle. (b) inside the circle. ? 
(c) on the circle. (d) at the centre of the circle. Jg 
A circle with diameter length 2X cm. » the straight line L is at a distance (X + 1) cm. s 
from its centre + then the straight line L is -.-.:-:.-- {Fayoum 2012)J] 
(a)-a secant to the circle. (b) outside the circle. . 2 
(c) a tangent to the circle.. ~ (d) passing through its centre. - i: 
—- | AN M " : A B (Y, E, JJ 

If AB is a tangent to the circle M at A and m (< MBE) = 120°, ~ x Q 


(a) 60° ` (b) 30° (080 — ^ @ 90° 


CA touches the circle M at A + m (८ ACM) = 30° ° 
If the radius length of the circle M = 4 cm. » then 


a 


ODER STOTT TOTTI aT n G bo Aa Gw 


MC = +-+- cm. | — -(Fayoum 2009) | 
(8 (b) 4 (041 (d) 845 


In the opposite figure : 

AB is a diameter in the circle M 5 
AC is a tangent to the circle at A> 

m (Z DMB) = 100° | 
Find by proof : - 


m vi ACB) n हे m (८ CDM) (El-Menia 2011) «50° » 140°» 


42424242424242424242424242 42424242424242424242424242 


N 


E opposite figure 

AB is a tangent to the circle M at A + 
MA - 8 cm. >m (Z ABM) = 30° and AC | MB ~ 
Find : The length of each of AB and AC | 


v Ev Ev Ev Ev Ev Ev Ev Ev Ex Ev] 


AB is a chord of the great circle and touches _ 
the small circle at C + AB = 8 cm. and the 
radius length of the great circle = 5 cm 


Find : The radius length of the small circle. | (Souhag 2009) «3 cm.» 


Homework 


Choose the correct answer : 


M is a circle whose diameter length = 6 cm. If the straight line L is at a distance 
of 4 cm. from its centre » then the straight line L is -......... (Monofia 2008 
(a) a secant to the circle. — (b) a tangent to the circle. 


Pee ere a ere ar ae re errr a rere S 


(c) outside the circle. -~ ` (d) passing through the centre of the circle. 


धधधधधधधध 


TIIIIIIIIIIIIIIIIIIIIIIAIAIA 


JJ 2 | If the area of the circle M is 16 70 cm? A is a point in its plane where MA -8cm., /7 
5 then A lies ........- the circle M | (Sharkia 20099 
3 (a) inside (b) outside - (c) on (d) at the centre of X 
53 CA touches the circle M at A 911 (८ ACM) = 30° 2 
£ If the radius length of the circle M = 4 cm. + then 2 
3 MC =.:------- cm. | (Fayoum 2009) (29 ? 
3 | ws (4 (0413 ITE d 
dJ dJ 
del dJ 
ER dJ 
dJ dJ 
dJ dJ 
3 3 
गंगे गे गग गंग रगे गे गग गंग रगे रे गंग रंग dI रे गग रंग बे (12) dddddddddddddddddddddddddddddddddddddddd 
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dJ 
A circle M is of radius length 5 cm. +A is a point outside the circle + रि 
then MA equals -..----.-- cm. (Gharbia 2003) 
(a) 3 (b) 5 |— (98 (d)4 R 


£0) A circle is of a circumference 6 Jt cm. » and the straight line L is distant from its JJ 


centre by 3 cm. »then the straight line Lise (New Valley 2012 R 
(a) a tangent to the circle. — (b) a secant. 
(c) outside the circle. . "s (d) a diameter of the circle. 


A circle with diameter length 2X cm. » the straight line L is at a distance (X + 1) cm. 


from its centre + then the straight line L is ---------- (Fayoum 2012) 
(a) a secant to the circle. (b) outside the circle. 
(c) a tangent to the circle. —— (d) passing through its centre. . 


If AB is a tangent to the circle M at A » 
AB = AM » then m (८. M) = —- 
(a) 30? (b) 45? (c) 602 (d) 90? 


If AB touches the circle M at A >» 


vivEvEvEvEEvLvEv Ev Ev Ev Ev Ev En Ev Ev Ev Ex Ex Ev Ex Ev Ev Ev Ex EY | 


AM = 6 cm. s MB = 10 cm. » then AB = ---------- cm. 
(a) 6 (b) 8 (c) 10 (d) 12 
In the opposite figure : 


ABisa tangent to circle M 
If MB = 5 cm. , AC =8 cm, A 


१ then AB = ~ere cm. (Kafr El-Sheikh 17 5 Aswan 17) 

(a) 5 (b) 10 (c) 12 (d) 13 

If AB touches the circle M at A 5 z 

MB f? the circle M = [C] where 

MC = BC ; then m (८ B) = ee. (A 


(a) 30° (b) 45° (c) 60° (d) 90° 


QUU G Go Go Ga Ga Ga Ga Go Go Go Ga Da a Go Go Ga Arj 
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ssay problems: 
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In the opposite figure : 

BC is a tangent at B sm(ZC)=45° 5 | 
D is the midpoint of AH 

Prove that : DA= DM . 
i | (Aswan 2011) 


In the opposite figure : 


M is a circle with radius length 5 cm. » 


XY = 12 cm. , MY f circle M = {Z} " | Da eg, 


and ZY = 8 cm. x 12cm. Y 


Prove that : XY isa tangent to the circle M at X 


In the opposite figure: - | 

AB is a diameter of the circle M ५ 

D € BA If DC is a tangent to the circle at C 
and m (८ B) 2 25० 

Find :m (८ D) 


B cD 


(Beni Suef 2003) «40°» 


In the opposite figure : | 
DC touches the circle M at C + AB // MD ; 
m (Z BAC) = 80° ,m (Z MDC) = 20° 
and ACNMD={E} २. | 
Find : m (८ ECM) EN NE (Beni suef 2005) «30° 
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Sheet (3) 
Position of a circle with respect to another circle 


T ur मम length of MN 


m m m inside Touchi ५ Touching 
the other Intersecting | externally 


From the previous summary , we notice that : 


[1] If M and N are two distant circles » then: MN €] rre eo[ 
If M and N are two intersecting circles + then: MN c] T -12 ot, + rj 
If M and N (one of them is inside the other) + then: MN € ] 0 ५11 - r;[ 


Complete: 

1 | Let M and N be two circles »their radii lengths are 4 cm. and 9 cm. respectively. 
Complete the following : 
1 Ifthe two circles M and N are touching externally s then : MN दि 
2 If the two circles M and N are touching internally s then : MN e 
3 If the two circles M and N are intersecting sthen: MN ....... serene 
4 If the two circles M and N are concentric > then : MN ..............- 
5 If the two circles M and N are distant s then : MN «esse 


6 If the two circles M and N are one of them is inside the other s then : MN -eee 


Choose the correct answer : 


1 | Mand N are two circles touching internally. If their radii lengths are 5 cm. 
and 2 cm.» then MN = ......... cm. (Damietta 2008) 


(a) zero (b) 3 (८7 (द)10 


rriv Ex PvE PvE Ev Ev Ev Ev Ev Ev Ex Pw Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev PvE Ev Ev Ev Ev Ev Ev Ev Ev Ev PvE Ev Ev Ev Ev Pv Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev Pv Ev] 
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गंग रंग रंग गे २2 गग ग रंग रंग गंग गंग गग २2 SISI गंगे डंग (15) ढंग डे उंडे डंडे बंडे दडे डे रे उडे रे डबे डबे बि dI डड डंडे dd dd 
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धैधेधेधेधेधेधेधेधेधेथधेधेध 


dJ dJ 
dd dd 
JJ 2 | Mand N are two circles » their radii lengths are 4 cm. and 3 cm. f MN =9cm., J 
3 then the two circles are .......... | ह (Port Said 2009) 72 
a (a) distant. | | (b) intersecting. ? 
J (c) touching. . m (d) one is inside the other. JJ 
» 

33 CA M and N are two intersecting circles their radii lengths are 3 cm. and 5 cm. 2 
J]  |respectively » then MN G.....-.--. (Alexandria » Suez » Assuit 2011)¢9 
3 (a) JO ५ 2[ OPT ORT (JT 2 
3 4 | If the radius length of the circle M = the radius length of the circle N = MN + then 3 
à the two circles are ---------- (Alex. 2005) 09 
3 (a) one is inside the other. - | (b) touching externally. g 
43 (c) distant (d) intersectin zi 
^ g. Ek 

3 5 | M N and L are three circles touching externally two-by-twos their radii length are 5 cm.» JJ 
3 6 cm. and 4 cm.» then the perimeter of the triangle MNL = -~--~ (El-Monafia 2011 "s 
J (a) 15 cm. (b) 30 cm. (c) 4 cm. (d) 60 cm. N 
3 6 | Misa circle of radius length 4 cm., touches the circle N externally. If MN = 7 cm., s 
J then the circumference of the circle N = .......... cm. (Beheira 2003) JJ 
3 (a) 4 3t (७१67 - (c) 7 3t (d) 8 Jt R 
dJ dJ 
dd S S r b l S e dd 
$ Essay problems: = 
= dd 
421 | In the opposite figure : B dd 
5 M and N are two circles touching at A + 2 
3 the distance between their centres MN - 12 cm. 2 
df || IfNB=7cem.; JJ 
t ui Ir 
J ind : The length of MA (Kafr El-Sheikh 2006) «5 cm» dd 
RR RR 
2 In the opposite figure : B 3 

iJ 

iJ 

iJ 

iJ 

iJ 

id 

iJ 


M and N are two circles with radii lengths of 10 cm. and 6 cm. D 
respectively and they are touching internally at A » A | 
AB is a common tangent for both. | 

If the area of A BMN = 24 cm? , 


Find : The length of AB (Port Said 2014) « 12 cm.» R 


—— dJ 
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पिधधेधेधेधधेधेधधेधेधे 


धैधेधेधेधेधेधेधथधेधेधेधैधेधेधेधेधेधेशेधेधेधथेथधेधेधैधैधेधधेधेधेधेथेधेधेथेधेधेधेधथेधेधधेथेधधेथे 
N 


EE 3 In the opposite figure : 


Choose the correct answer : 


M and N are two intersecting circles at A and B + 
CEBA »D Ethe circle N , 

m (८ MND) = 125° and m (Z BCD) = 55° 
Prove that : CD is a tangent to circle N at D 


In the opposite figure : 

M and N are two intersecting circles at A and B» 

C is the midpoint of XY » m (८ D) = 40°, | 
FZ is a tangent to the circle N at F where MN (1FZ = {F} 
Find : m (Z CME) 

Prove that : FZ // AB | ' (El-Fayoum 2011) « 140° » 


Homework 


IITITIIIIIIIITITIITITITIIITITIITIITITITIIIITIIAI 


1 | Mand N are two intersecting circles at A and B 
» then the axis of symmetry of AB is ~... (Monofia 2004) 
(a) MN ONM = (MN (d) MN 
M and N are two touching circles where MN = 6 cm. » the radius length of the greater r: 
circle is 10 cm. » then the radius length of the smaller circle = --........ cm. (Sharkia 2005)52 
(a) 16 (b) 12 (c) 8 (d) 4 
3 | Mand N are two circles of radii lengths 3 cm. and 8 cm. respectively» MN = 5 cm.» ? 
then the two circles are ---------- (Cairo 2011) iJ 
(a) touching externally. (b) touching internally. 2 
(c) distant. (d) intersecting. ri 
4 | If the radius length of the circle M = 3 cm. and the radius length of the circle N 
N = 5 cm. » MN = 6 ला. then the two circles M and N are --.------- (Gharbia 2008) 2 
(a) distant "EN E (b) one is inside the other: 2 
(c) intersecting. . (d) touching externally. Jg 
४ 
4242434242424242424242424242424242 गगर रंग गरे गंग गरे गंग रगे गंगे गे गंगे रंगे JIJI गर रग गग गंग ग गे 
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dd 

3 5 | Acircle M of radius length 4 cm. touches a circle N internally » MN = 7 cm. s then 
the circumference of the circle M : the circumference of the circle N = ........- 
(3)4:7 (b) 3:4 (c)4:3 (d) 4:11 (Dakahlia 2009) 
ssay problems: 
[e 


In the opposite figure : 

M and N are two intersecting circles » AB is the 
common chord of the two circles M and N 

XY touches the circle M at C 


Prove that : AB // XY (Souhag 2008) 


M and N are two intersecting circles at A and B » MA = 12 cm. » NA 5 9 cm. and 
MN = 15cm. : 
Find : The length of AB (Port Said 2011) «14.4 cm» 
Sheet (4) 
Identifying the circle 


Drawing a circle passing through a given point : 


If A is a given point in the plane and the required is drawing 
a circle passing through the point A 

* Assume any other point in the plane as M » then take it 
as a centre using the compasses » draw a circle with the centre M 
and radius length = MA + then it will pass through the point A 

» Similarly » we can draw another circle whose centre is M and 
its radius length is MA + then it passes through the point A 
or we draw a circle whose centre is M and its radius length = MA » then it will pass 
through the point A and so on ....... 


We can draw an infinite number of circles passing through a given point 


qain 
e" À——Á' g— quiim 
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| Second : ) Drawing a circle passing through two given points : 


If A and B are two given points in the plane and the required is drawing a circle passing 
through the two points A and B : 
* We know that the centre of any circle passing through 
the two points A and B should be equidistant from A and B 
‘. The centre of any circle passing through A and B should lie 


on the axis of symmetry of AB which is the straight line that 
is perpendicular to it from its midpoint » therefore + we draw 
the straight line L that represents the axis of symmetry of AB 


* We take a point (any point) on the straight line L as M 
» then we draw the circle whose centre is M and its 
radius length = MA or MB $ then it will pass through the two 
points A and B 

* Similarly we can draw another circle whose centre is M and its radius 
length = MA or MB s then it will pass through the two points A and B 
or we can draw a circle whose centre is M and its radius length = MA 
or MB ; then it will pass through the two points A and B 


MES 


There is an infinite number of circles that can be drawn to pass through the two 
points A and B and all their centres lie on the axis of symmetry of AB 


: ) Drawing a circle passing through three given points : 


If A » B and C are three points in the plane and the required is drawing a circle 
passing through the three points A १ B and € : 


० We know that : In order that the circle can pass through the two points A and B + then + its 
centre should lie on the axis of symmetry of AB, say L, and in order that the circle can pass 


through the two points B and C » its centre should lie on the axis of symmetry of BC say L, 


+. The centre of the circle that passes through the three points A + B and C lies on each of 
L, and L, 


can be drawn to pass through them. 


RR i= 
OL | किनि 
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Notice that : 
There is a unique circle passing through three points as A » B and C which are not collinear 


and the centre of this circle is the point of intersection of any two axes of symmetry of the 


axes of the line segments AB » BC and AC 


The circle which passes through the vertices of a triangle is called the circumcircle 
of this triangle. 


* The triangle whose vertices lie on a circle is called the inscribed triangle of this circle. 


In the opposite figure : E 
M is the circumcircle of A ABC C 
or A ABC is the inscribed triangle of the circle M 


Corollary (2) 


The perpendicular bisectors of the sides of a triangle intersect at a point which is 
the centre of the circumcircle of the triangle. 


In the opposite figure : A 
If the straight lines L} > L, and L are the axes L 
of AB » BC and CA respectively 
and L, N L, N La = {M} > 
then the point M is the centre of the circumcircle of A ABC L, 

* A special case : 

The centre of the circumcircle of an equilateral triangle is : A 


- The point of intersection of its sides axes. 
- The point of intersection of its altitudes. 
- The point of intersection of its medians. 


- - The point of intersection of the bisectors of its angles. 


gatti unit 
qai 
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Notice that : 
We can draw a circle passing through the vertices of (a rectangle or a square or an isosceles 


trapezium) while we cannot draw a circle passing through the vertices of (the parallelogram 


or the rhombus or the trapezium which is not isosceles). 


Choose the correct answer : 


1 | tris possible to draw .........- passing through a given point. (The New Valley 2005) 
(a) one circle | (b) two circles 
(c) three circles | (d) an infinite number of circles 


2 | The number of circles passing through three collinear points is -...-....- 


vyj aY 


4 

4 

4 

4 

4 

4 

4 

dJ 

4 

4 

4 

4 

4 

4 

4 

4 

4 

à 

dd 

3 (El-Sharkia 2013) 
rd (a) zero (b) 1 (c) 2 (d) 3 

3 3 | We can identify the circle if we are given --........ (Sharkia 2008) 
5 (9) three collinear points. (b) two points. 

J (c) three non-collinear points. (d) one point. 

3 4 | The centre of the circumcircle of a triangle is the point of intersection of .......... g 
i (a) its medians. ' . (Ditsalitdes. — ` (Ismailia 2005/5 
à (c) the bisectors of its interior angles. (d) the axes of symmetry of its sides. zi 
5 5 | It is (impossible) to draw a circle passing through the vertices of -......... S 
ri s | | (El-Sharkia 2012 » El-Dakahlia 2013) 
3 (a) a rectangle. — (b) a triangle. (c) a square. (d) a rhombus. 8 
4 4 
४ Essay problems: ‘3 
ae 1 | ABis of length 6 cm. Draw a circle passing through the two points A and B and its 2 
3 radius length is 4 cm. How many circles have you drawn ? (Qena 2011) R 
ri Draw a circle with radius length óf 3 cm. and touches to the straight line L. s 
JJ | Whatis the number of possible solutions ? - (Giza 2006) JJ 
4 4 
3 3 
4 (21) 4 
गंगे गे गग रंग रगे गे गग गंग रगे गये गंगे रंग रे गे गग रग रे 21 | गग गग गग गरे गग रग गे गग र गरे गग ग गे गग ग ग गग 4244 
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Choose the correct answer : 
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42424242424242424242424242 DRIA 


Draw A ABC in which : AB = 5 cm. » BC = 4 cm. » and CA = 3 cm. What is the type of 3 
the triangle with respect to the measures of its angles ? then draw a circle whose centre 
is the point A and touches BC , another circle whose centre is B and touches AC and 


a third circle whose centre is C and touches AB (Beni Suef 2006) 


Homework 


Ja 


' The number of circles which passes through two given points is --....... (Giza 12) 
(a) 1 (b) 2 
(c) 3 (d) an infinite number. 
The number of circles passing through three collinear points is ---------- 

(Giza 16 » Ismailia 15) 
(a) zero (b) one (c) three (d) an infinite number. 
"The number of circles passing through three non-collinear points is .........- (El-Menia 17 
(a) 1 (b) zero (c) 2 (d) 3 
The centres of the circles passing through the two points A and B lie on ~- 


ExEsEx EvEx Ev Ex Ex Ev Ex Ex Ex Ex E Eu Ex E Ex Ex Ev Ev Ev Ev Ex Ev Ev Ex Ev Ex | 


( El-Dakahlia 17) 
(a) the axis of symmetry of AB (b) AB 
(c) the perpendicular to AB (d) the midpoint of AB 


The centre of the circumcircle of a triangle is the point of intersection of -= 
(Kafr El-Sheikh 17 » Qena 17) 


(a) the bisectors of its interior angles. (b) the bisectors of its exterior angles. 
(c) its altitudes. (d) the symmetry axes of its sides. 


a 


‘If A ABC is right-angled at B » then the centre of its circumcircle is -+ (Ismailia 03 
(a) the midpoint of AB /— (b) the midpoint of AC 
(c) the midpoint of BC (d) outside the triangle. 


It is possible to draw a circle passing through the vertices OF rere 
(Giza 17 » Beni Suef 16 s Qena 15 


EE ES Ea ba Ex EE Ev e Ee E Ev Ev] 


(a) a rhombus. (b) a rectangle. (c) a trapezium. (d) a parallelogram. 


BRR 42424242424242424242424242 


? 8 |,If AB 26cm. » then the area of the smallest circle which passes through the two points i 


A and B = «e cm? (El-Sharkia 15) 5 
(a) 3 IU (b) 6 7t (c) 8 7t (d) 9 1 


ssay problems: 


C Using your geometric tools » draw AB of length 4 cm. + then draw on one figure : 


= 


(DA circle passing through the two points A and B and its diameter length is 5 cm. 
What are the possible solutions ? 

(2) A circle passing through the two points A and B and its radius length is 2 cm. 
What are the possible solutions ? 

(3) A circle passing through the two points A and B and its diameter length is 3 cm. 
What are the possible solutions ? 


Sheet (5 
The relation between the chords of a circle and its centre 


If chords of a circle are equal in length, then they are equidistant from the centre. 


In the opposite figure : 

If M and N are two congruent circles २ 
AB 2 CD ; MX । AB and NY LCD, 
then MX = NY 
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Converse of the theorem 


In the same circle (or in congruent circles) १ 
chords which are equidistant from the centre (s) are equal in length. 


i.@. In the opposite figure : 


» 


quitte 


If AB and CD are two chords of the circle M > 
MX L AB > MY । CD and MX = MY ;then AB = CD Cò 


Also in the opposite figure : 


If M and N are two congruent circles » AB is a chord of 


circle M and CD is a chord of circle N 
, MX L AB » NY L CD and 


MX = NY , then AB = CD D Y 7C Cr) A 


omplete: 


If the chords of a circle are equal in length » then they are -....-.--- from the «........- 


In the same circle if the chords are equidistant from the centre then they are .......... 


The square which is inscribed in a circle + its sides are «......... from the centre of the 
circle. (North Sinai 09) 


ev Ev | 


- AB and CD are two chords in a circle AB = 5 cm. and CD = 3 cm. + then the chord 
which is nearer to the centre of the circle is ------: 
। In the opposite figure : 

If AB and CD are two chords in the circle M 

» X and Y are two midpoints of AB 

and CD respectively» if MX = MY » AB 2 7 cm. 


s then CY = -e cm. (Red Sea 08) 


Set Ev Ev Ev Ex Ev Ev Pv Ev Pv Ev Ev Ex Ex Ex Pv Pv Ev Ev Ev Ly 
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dd dd 
26 | mth ite figure : ri 
a e opposite figure : N 
dg — jJ 
J AB and CD are two chords equal in length» IJ 
3 drawn in the circle M +X and Y are two 3 
3 midpoints of AB and CD respectively. i: 
S [17 (८ AXY)-50 > then m (८ XMY) = -° s 
dd dd 
3 Essay problems: ri 
dd dJ 
dJ 1 hy ७ A zi 
4 In the opposite figure : Jg 
5 The triangle ABC is an inscribed triangle inside a circle M + /N g 
J  m(zB-m(ZO); (LX N 
Z | X is the midpoint of AB MY L AC : s 
3 Prove that : MX - MY ( Suez 2014 » Aswan 20179 
ri 2 | In the opposite figure : ri 
J M is a circle + AB and AC are two chords of it + ^49 
3 D is the midpoint of AB , E is the midpoint of 13 
dJ AC , MD and ME are drawn to cut the circle JJ 
3 at X and Y respectively. If DX = EY ri 
à Prove that : AB = AC D 
23 p [e Er 
a In the opposite figure : ह [- 
$T AB and AC are two chords equal in length in the circle M S E 3 
jj | »Xisthe midpoint of AB ; e $ 
3 Y is the midpoint of AC and m (८ CAB) = 70° cC S 
a Calculate : m (4 DME) p N 
ri Prove that : XD = YE ( Damietta 2013 s New Valley 2012 ) R 
$ 4 In the opposite figure : A ri 
J AB and AC are two chords equal in length in the circle M J 
3 » X is the midpoint of AB , z 
dJ MX intersects the circle at D + MY L AC JJ 
3 intersects it at Y and intersects the circle at E 17 
2 Prove that : MI XD = YE EmnoYXB)-m(Z XYO) ( El-Gharbia 2013) ri 
dd dd 
dd E dd 
गगरे गंग रंगे गरे रग रगे गंगे रंगे रगे रंग रे गंगे रग रे रग रे रे] 25 |4242424242424242424242424244424242424244 
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Complete: 


zm In the opposite figure : 
A ABC is inscribed in the circle M > 
MX । AB | MY L AC MX - MY 


४22४2 गग ० 22 ग ग ग 22 2 ग गग ० 22 ४ 26 |42424343424243424243434243434242434242 


In the opposite figure : A 


A ABC is inscribed in the circle M $ LN 
D is the midpoint of AB » E is the midpoint of AC (i 
C B 
If DM - EM » m (८ DME) = 120° C. 
Prove that : ^ ABC is an equilateral triangle. ( Menia 2003 ) 
Homework 


and m (८ A) 2 72? , then m (८ B) =: 


If AB = CD ; then MX = TT 
Eu ME = m ^ EX = eee 


If AB = CD + then MX = eese If M and N are two congruent circles » 
In AMXY AB = CD then MX = ---------- 

: m(Z XMY) = 100° and the figure MXYN is ......- 
.m(ZMXY)z2-----^? 


1313311380: ]] ]g] a Ea Ea ba a Ea Da Da Ea oa Ea Ea Ea Ea Ea Da Da La Da Ea Ea Loa ba Da De Ea mmm ggqeItgmi;t 
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FEES (1) (2) cA 1३ 
4 id 
4 id 
5 5 
4 Ig 
4 id 
3 If MX - MY , YD - 7 cm. If ME = MF + then CD = .......... S 
J » then AB = ...-...... cm. nN cm. + EM = cm. 5 
4 Id 
; 
| ie iy 
4 jJ 
dJ z 
4 id 
3 — ली i 
dJ If MD = ME : m (८ B) - 65? < MN // BC ~. MX = N 
4 = o * The two circles M and N jJ 
J s then m (८ A)- — rion N 
are ........' AC BC 
4 4 
$ Essay problems: S 
EE 4 
421 | In the opposite figure jg 
3 The triangle ABC is an inscribed triangle inside a circle M ; (he 3 
4 |m(ZB=m(ZO> XA fr 
3 X is the midpoint of AB » MY | AC R 
5 TT 
dJ Prove that : MX = MY (Matrouh 17 » Fayoum 15 » Suez 14 » Aswan 11) JJ 
S2|mmeopstfgnse: 00000000 3 
dJ AB and AC are two chords in the circle M i 
3 » D is the midpoint of AB Ag 
42 » E is the midpoint of AC Ñ 
$ ,DX-EY ri 
dJ Prove that : AB = AC (El-Kalyoubia 16) JJ 
4 4 
4 dJ 
4 4 
dd dd 
4 4 
dd dd 
4 4 
गगरे गंग रगे गंगे रग रगे गग रंगे रगे रंग रगे गंग रगे रगे ग रे गे गगर रंग गरे गंग गरे गग रगे गग रगे गंगे रंगे गंगे रगे गर रब ग रंग ग गे 
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In the opposite figure : 

M and N are two circles intersecting at A and B + 
MN (1 AB = {L} » Fis the midpoint of CD , 

Z is the midpoint of XY » MF = ML and NL = NZ 


Prove that : CD = XY (Monofia 09) 
B 
Prove that : AB = CD if the radius length of the greater D 


circle = 5 cm. and the radius length of the smaller circle = 3 cm. » 


find the length of AB ` (Gharbia 04) « 8 om. » 


In the opposite figure : 
Two concentric circles at M , AB and CD are two chords 
of the greater circle and touch the smaller circle at X and 


ae 


ev vvv Ex Ev Ev PvE Ev EE Ex Ex Ev Ev Ev Ev Ev Ev Ex Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev Pu Ev vw Ev Ex Ex Ev Ev Ev Ex Ex Pv Ev Ev Ex Ex E Ev Ev Ex Ex Pv] 


Y respectively. 


In the opposite figure : 

AB and CD are two chords of the circle M 

equal in length » AB N CD = [Y] > 

Z is the midpoint of AB » X is the 

midpoint of CD and m (Z ZMX) = 120° 

Prove that : A ZYX is an equilateral triangle. 

In the opposite figure : 

AB is a diameter of the circle M + AC and BD are two chords in it + 
MX = MY , MX L AC +MY L DB 


Prove that : 


AHAB is isosceles triangle. 
HC-HD ( Beni-Suef 2012 ) 


42424242424242424242424242 42424242424242424242424242 


Sheet (6) 
The relation between the chords of a circle and its centre 


The measure of the are: 


It is the measure of the central angle which subtends this arc and it is measured by 
the measuring units of the angle (degrees , minutes , seconds ...) 


For example: 

Im the opposite figure : 

If AB is a diameter of the circle M , and D are two points on the circle M ® 
where m (८ AMC) = 30° sm (८ AMD) = 90° + then : 


T) m (AC) = m (८ AMC) = 30° 


m (CD) = m (८ CMD) = 90° — 30° = 60° 
छु) m (DB) = m (८ DMB) = 90° 
हा) m (DB the major ) = m (८ DMB the reflex) = 360° — 90° = 270° 


Bm (AB) = m (८ AMB) = 180° ( Notice that: AB represents a semicircle) 


The length of the are: 


It is part of a circle’s circumference proportional to its measure and it is measured 
by length units (centimetre » metre + ...) 


To calculate the length of the arc, you can use the following rule : 


the measure of the arc 


- x the circumference of the circle 
the measure of the circle 


The length of the arc = 


the measure of the arc 
= 7 36» र x 2 JU T 


Where r is the radius length of the circle and JT is the approximated ratio. 


qain 


The length of the semicircle = + the circumference of the circle = 71 length unit 


43434242434342424343424242434342424 29 |42424343424343424243434243434242434242 
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Corollary (1): 


In the same circle (or in congruent circles) » if the measures of arcs are equal » then 
the lengths of the arcs are equal and vice versa. 


In the opposite figure : 

If M is a circle in which m (AB) = m (CD) 
» then the length of AB - the length of CD 
and vice versa : If the length of AB - the length of CD E (20) 
»then m (AB) =m (CD) 
Corollary (2): 


In the same circle (or in congruent circles) » if the measures of arcs are equal » then 
their chords are equal in length » and vice versa. 


D 


In the opposite figure : 
If M is a circle in which 


m (AB) zm (CD) »then AB = CD 
and vice versa: If AB - CD ; then m (AB) =m (CD) 


J 
Q 
iv) 

> 


qai mmt 


Corollary (3): 
If two parallel chords are drawn in a circle » then the measures of the two arcs 
between them are equal. 

In the opposite figure : 

If AB and CD are two chords in the circle M 


» AB // CD » then m (AC) =m (BD) 
Corollary (4): 


If a chord is parallel to a tangent of a circle » then the measures of the two arcs 
between them are equal. 


m 
[° 


In the opposite figure : — 
If AB is a chord in the circle M and | B A 
CD touches the circle M at E s 


CD // AB , then m (EA) = m (EB) 


rete Ex PvE vv Ev Ev Ev Ev Ev Ew Ex Pv Ev Ev Ev Ev Ev Ev Ev Ev Ev vv PvE Ev Ev Ev Ev Ev Ev Ev Ev Ev PvE Ev Ev Ev Ev Pv Ev Ev Ev Ev Ev Ev Ev Ev Pv Ev Pv Ev Pv Ev] 
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? Choose the correct answer : 


-— 


N 


८७ 


A 


ठा 


= 
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ssay problems: 


4343424343434343424242424242424444 [31] 42434343424242424343424242424343424242 


The central angle whose measure is 90° subtends an arc of length = == the | 

circumference of the circle. (Assiut 11) 
1 (b) 4 (0) 4 (0) d 

@) 4 6 3 2 


The circumference of a circle = 36 cm.» then the measure of an arc of it with 


length = 6 cm. is +--+ 


(a) 60° (b) 30° (c) 90° (d) 120° 

The length of the arc opposite to a central angle whose measure = 120° in a circle of 
radius length r equals ~- (Suez 09) 
EE (b) vtr (0) Fnr (d) 3 Tr 


The length of the arc which represents i the circumference of the 


circle = --......- cm. 
(a) 2 Nr (b) Tr (c) ln (d) 4 Tür 


i The measure of the arc which represents l the circumference of the circle = ..: en 
(Cairo 15) 


(a) 60° (b) 90° (c) 120° (d) 300° 


In the opposite figure : 
AB is a diameter of the circle M sm (८ AMC) = 60° , 

m (Z BMD) = 140° 

Complete the following : 

(1m (AC) =... ० (2) m (BD) = ० 
(3)m (CD) =... Á (a) m DBO) = .......... ० 
(5m (DCB) = ..........* | 


IIIIIIIIITITITITIIIIIIITITIIIITITITIIIITITIIIITITIIYTITITIIIIIIAI 


In the opposite figure : 


ev Ev Ev Ev | 


AB and CD are two diameters in the circle M 
such that : m (2. DMB) = 35? ; CE // AB 


Find : m (BE) 


> 


gatti 
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In the opposite figure : 


N 


A and B are two points belonging to the circle M 
such that : m (4 MBA) 2 45? , AM =7 cm. 
Find : The length of AB (7 = 22) 


3 |In the opposite figure : 
fm (AC) =m (BC) 
im (2 ACB) = 70° 
Find : m (८ ABC) 


4 | Inthe opposite figure : 


XB // CY »MA L XC » MD 1 BY 
Prove that : MA = MD 


5 | @ In the opposite figure : 
M is a circle ; CD is a tangent to the circle at C + 
AB and EF are two chords in the circle 
» where AB // EF // CD 
Prove that : CE = CF 


vivi vvv Ex Ev PvE vv Ev Ev Ev Ex Ev Ev Ew Ev Ex Ev Ev Ev Ev Ex Ev Pv Ev Ev Ex Ex Ev] 


(El-Beheira 2014 » Alex. 2011) 


6 | ABCD is a quadrilateral inscribed in the circle M such that AB = CD. Prove that : AC = BD 


Homework 


Choose the correct answer : 


gatti 


The length of the arc opposite to a central angle of measure 302 inacircleof | 
circumference 36 cm. = «+ cm. (Souhag 09 
(a) 18 (b) 9 (c) 3 (d) 45 


~— 


4 Jr » then it is opposite to a central angle of measure 
eem (Beni Suef 16 » El-Menia 13 » Kafr El-Sheikh 15) 


(a) 30° (b) 60° (c) 120° (d) 240° 


। An arc in a circle + its length = 
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८७ 


जि A and B are two points belonging to a circle M such that the length ofAB - Ju JJ 
> then AB is ---------- in the circle M 

(a) a radius (b) a chord not passing through the centre 
(c) a diameter (d) an axis of symmetry of the circle 


Fr Ea Ea EvE Ev Ex Ex Ev | 


In the opposite figure : 
Two concentric circles with centre Ms AB N CD = {M} 
, if m (BD) = 80° + then m (AC) = - 


(a) 40° (b) 60° 
(c) 80° (d) 160° 
5 | In the opposite figure : 
If C is the midpoint of AB 
१ then AB -e 2AC 

(Giza 17) > A 

C t 

(a) < (०)? (c) > (d) = | 
Complete: 
== CA In the opposite figure : r 


AB,» CD and EF are diameters of the circle M B K /N 
Complete . B P I A 
(0m (AC) = see i | (2) m (ACE) = veee? 


(3) m (ACD) TE 9 (4) m (AFE) = ० D 


quitting 


aguiuiugiuiuguuuuiuiiuisilunmguiiü 


42424342343434343424242424242424444 {33 } dd ddI dJ IJI JIJI JIII dI II dI dI dI dJ ddI 


2 2 | G2 In the opposite figure : S 
dJ AB is a diameter of the circle M + jg 
3 study the figure » then complete : 3 
$ (1) 2 = e (2) m (AC) -.........” is 
3 (3)m (AD) = ० (4) m (BC) क ° S 
ri (5) m (CAD) = ° (6) m (CBD) = -........° S 
da | @)m(ACD) =? (8) m (ADC) = .......* 5 
43 dq 
dJ J 
dJ d 
4 a 
dJ dq 
4 J 
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ssay problems: 


गंग गंग रंग गरे गे गग ग गंग रग रंग गंग गग २2 ग गग गंगे डंग ढंग डे डे डंडे बंडे बब डे रे उडे बने डबे डे डि बब डड डंडे dd dd 


In the opposite figure : 
A and B are two points belonging to the circle N 


DE AB ,CE the major arc AB 


such that AD = BC | 
Prove that : m (८ ANB) = m (८ CND) (Souhag 05) 


In the opposite figure : 

ABCD is a quadrilateral inscribed in a circle M 

» AC is a diameter in the circle » CB = CD 

Prove that : m (AB) -m (AD) AN 


परो In the opposite figure : 
ABCD is a rectangle inscribed 
in a circle. Draw the chord CE 
, where CE = CD 

Prove that : AE = BC 


wo 


UOI mRRRRRRTIAGHRRIqgUUIUgGuggqugiiug IC 


In the opposite figure : 

BE is a tangent to the circle M at B 
न 

१ BC // AD » BE // AC 

Prove that : A BCD is isosceles. 
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The relation between the inscribed and central angles 
subtended by the same arc (theorem 1) 


The inscribed angle: 


It is the angle whose vertex lies on the circle and its sides contain two chords of the circle. 


In the opposite figure : 
* Z ABC is an inscribed angle 
because its vertex B belongs to the circle M 
and its sides BA and BC carry the two chords BA and BC in the circle M 


* The inscribed angle Z ABC is subtended by AC 


For each inscribed angle » there is one central angle subtended by the same arc. 


Theorem ; 1 


The measure of the inscribed angle is half the measure of the central angle » subtended 
by the same arc. 


The measure of the central angle equals twice the measure of the inscribed angle 
subtended by the same arc 

In each of the following figures» find the measure of each angle denoted by (?) given 
that M is the centre of the circle 


Fig. (5) Œ Fig. ©) 
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Choose the correct answer : 


1 


er EY 


dg 


The ratio between the measure of the central angle and the measure of the inscribed 
angle that has the same subtended arc = ..-....... 


(a) 3:1 (02:1 (c) 1:2 (d)1:3 
(El-Fayoum 2011) 


In the opposite figure : 
AB is a diameter in the circle N 
XY isa tangent to the circle at B 


> m (८ ANC) = 40° ; then m (Z CBY) = oee- 
(a) 402 (b) 50° 
(c) 20° (d) 70° 


In the opposite figure : | iN 

Mis a circle +m (८ M)-— 11 (८ #)550९ —— 

s then m (८ A) = -+ हा 

(a) 40° | (b) 50° aa c 4 


(c) 100° (d) 130° (Port Said 2013) 


ssay problems: 


— 5 the opposite figure : 
m (८ 3) - 307 »BC =7 cm. 
Find : The area of the circle M (7 = 2) 


Using the opposite figure : 
Write the given data then find : Kf m (८ ABC) 
m BC the major) 
(New Valley 2006) « 70° » 280° » 
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rr PvE PvE Ev Er Ev Ev Ev Ev Ev PvE Dv Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev Pv Ev Ev Ev Pv Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev Pv Er] 
N 


In each of the following figures» find the measure of each angle denoted by (?) given 
that M is the centre of the circle : 


Choose the correct answer 


| 
a Fi ; ; 
* 
i, क. . 
LJ 
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dd 4 
= = 3 | Inthe opposite figure : E c 3 
3 AB is a diameter in the circle M » | AA N 8 
3 m (2 BMD) = 50° | | (“कै 
dJ Find with proof : | I: 
3 m (८ ACD) l (Damietta 2014) « 115° P 
5 4 | Inthe opposite figure : E. 
M is acircle $ EN 
m (2 A) - 432 KA B 
and BC = 1412 cm. : 
Find : The area of the circle M (71 = 22) « 616 cm. » 


Homework 


ER Fig. (15) 


The measure of the inscribed angle equals .......... the measure of the centra] angle 
subtended by the same arc. (El-Menia 2014) 
(a) half (b) twice (c) quarter (d) third 


If the measure of a central angle is 100° » then the measure of the inscribed angle that 
has the same subtended arc = «....---- (Giza 2011) 


(a) 200° (b) 100° (c) 50° | (d) 25? 


धधधवययवचयधवयवधधवयवयधधधधधधधधधधधधधधधधधधधधधधधधधधवचयदयधययधययधयय 
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८७ 


In the opposite figure : 

Misa circle 

m (2. A) +m (Z BMC) = 150° 

o then m (Z A) ८ -.....:--- 

(a) 100° (b) 45° 
(c) 75° हि (d) 50° (Helwan 2009) 


The inscribed angle which is subtended by an arc of measure greater than the measure 


"Ev Ev Ex Ev Ev Pv Ev Ev Ev Pv Ev | 
Q 
००) 


4 


of a semicircle is ......--.. angle. (Qena 2011) 


(a) a straight (b) an acute | (c) a right (d) an obtuse 


guuuguuuguguguauguguguuiuuu 


The ratio between the measure of the central angle and the measure of the inscribed 
angle that has the same subtended arc = -e (El-Fayoum 11) 


(a)3:1 (b)2:1 (01:2 (d)1:3 


ev Ev | 


6 In the opposite figure : : 
If CA » CB are two tangents to 
the circle M » m (Z C) = 70? 
s then m (८ ADM) = eee- "e 
(a) 35° (b) 55° 7 
(c) 65° (d) 45° 


ssay problems: 


ENS, the opposite figure : 
ABCD is a rectangle inscribed 
in a circle. Draw the chord CE 
» where CE = CD 

Prove that : AE - BC 


ungdguumuuuunuuu uuu 


ABCD is a quadrilateral inscribed in a circle. If AB // DC , E is the midpoint of AB 
Prove that : CE = DE (Giza 2005 


ev Ex Ev | 


"rv vix Ev Ev Ev Ev vvv Ex viv vv Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev PvE PvE Dv Ev Pv Ev Ev Ev Ev Ev Ev Ev v Ev Ev Ev Ev Ev] 
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EE In the opposite figure : SES -— 


CDisa tangent to the circle at C 
» CD // AB » m (८ AMB) = 120° VN 


Prove that : A CAB is equilateral. (Ismailia 2013) P 


प्रि In the opposite figure : R 
AB is a chord in the circle M $ 
MC 1 AB | 
Prove that : m (Z AMC) = m (८ ADB) a 
(Port Said 2014 + El-Beheira 2013) 


CA In the opposite figure : 

AB is a chord in the circle M » 

CM // AB + BC(1AM = {E} ! e 
P dh 


Prove that : BE > AE (El-Gharbia 2014 » Fayoum 2012 » El-Dakahlia 2013) 


। 


> 
Ex v Ev Ev Ex Ex Ev Ev Ev Ev Ex Ex Ev Pv Ev Ev | 


> 


In the opposite figure : 

If M is the centre of the circle 
sm (८ AMC) =m (८ B) 
Find : m (Z B) 


ae 
B |. 


A 


In the opposite figure : 
BC is a diameter in the circle M > 
MD // BA »m(Z CAD) = 25° 


Find : m (८ ACB) (Sharkia » Dakahlia 2012) « 40? » 


In the opposite figure : 

M and N are two circles intersecting in A and B and the two 
straight lines CD and EF pass through the point À and intersect 
the circle M at C and E and the circle N at D and F 


Prove that : m (८ CME) = m (2 END) 


tri 


ev Ev Ev Ev Ev Ex Ex Ex Pv Pv Pv Pv Pv Ev PY | ध्यर्ध ex xv Ev Ev Ev Evi Ex Ex Ex Ex Ex Ex Ev v P] 
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Sheet (8) 
Corollaries of theorem (1) 
and its well known peroblems 


Corollary (1): 


The measure of an inscribed angle is half the measure of the subtended arc. 


In the opposite figure 
m (८ C) = 4 m(Z AMB) 
(inscribed and central angles with common arc AB )s 
m (८ AMB) = m (AB) 
1 (८ C)2 ह m (AB) 


The measure of the arc equals twice the measure of the inscribed angle subtended by this arc. 


Corollary (2): 
The inscríbed angle in a semicircle is a right angle. 


In the opposite figure : 
m (८ C) - > m (AB) (corollary 1) 


~. m (AB) = 180° B A 
.' m (८ C) = 90° 


The inscribed angle which is right angle is drawn in a semicircle. 


The inscribed angle which is subtended by an arc of measure less than the measure of 


a semicircle is an acute angle. 


The inscribed angle which is subtended by an arc of measure greater than the measure 


of a semicircle 15 an obtuse angle. 
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Well known problem (1): 


If two chords intersect at a point inside a circle » then the measure of the included 
angle equals half of the sum of the two measures of the two opposite arcs. 


AB + CD are two chords in a circle intersecting at the point E 
m (Z AEC) न 3 [m (AC) 4 m (BD)] 
m (८ CEB) = 4 [n (BC)+ m (AD)] 


Well known problem (2): 


If two rays carrying two chords in a circle are intersecting outside it, then the measure of 
their intersecting angle equals half of the measure of the major arc subtracted from it half 
of the measure of the minor arc in which both are included by the two sides of this angle. 


m (८ A) 5 1 [m CE) - m ®D)| 


Study each of the following figures » then complete : 


A ees ES C 
l 
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? Choose the correct answer : 


N EEN 


८७ 


A 


o oi 


qai iium 
~y 
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(c) 180° (d) 270° 


ex Ev Ev Ev Ex Ex Ex Ev Ev Ev Ex Ex Pv] 


In the opposite figure : 

AB is a diameter in the circle M of radius 
length 4 cm. + m (Z A) = 30° s then BC = ........-- cm. ^ 
(a) 2 (b) 4 


(c) 6 (d) 8 (Matrouh 2011 


Cc 
In the opposite figure : : 

P umm m A 
m (AC) + m (BD) = ......... 
(a) 45° (b) 90° 

9 
c 
Cm 


In the opposite figure : 

If AB is a diameter in the circle M + 
then X = e- 

(a) 40° | (b) 20° 
(c) 30? (d) 60° 


JIII 


The inscribed angle which is subtended by minor arc in a circle is -..----- IJ 
(Alex. 17 s Qena 1672 


(a) reflex. (b) right. (c) obtuse. (d) acute. 3 


The length of the arc that is opposite a right inscribed angle in a circle whose 
circumference is 44 cm. equals -:-------- cm. (Dakahlia 12913 


(a) 22 (by 11 (o2 (0 + 


The measure of the inscribed angle which is drawn in + a circle equals -.---.---- 
(Cairo 09 


— 


ev vv Ev Ev Ex Ex Ex PvE Ev EvEv Ex Ex Pv Pv Ev Ev Ev] 


(a) 2402 (b) 120° (c) 60? (d) 30? 
The measure of the inscribed angle wbich is subtended by an arc representing 


l a circle equals --.-..---- 


(a) 2402 (b) 120° (c) 60° (d) 30* 
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ssay problems: 


In the opposite figure : 
AB is a diameter in the circle M » 


AB // CD and m (CD) = 80° 
Find : m (८ E) 


In the opposite figure : 

ABisa diameter in the circle M > | 
the length of AD = the length of BD , 
m (Z CAB) - 35? 

Find by proof : m (८ CBD) 


In the opposite figure : 

AB is a diameter in the circle M 

» AC touches the circle at A 

If AC = 9 cm. »BM=6cm. 

Find the length of each of : BC » AD 


In the opposite figure i 

AB is a diameter in the circle M 
»m (Z ABD) = 25? 

Find : m (7 DEB) in degrees. 


In the opposite figure : 
AC is a diameter in the circle M 
१11 (८ C) = 50" »m(Z ABD) = 60° 


Find with proof : m (८ CBD) and m (८ BAD) 
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E 
Ø N 
iae 


(Souhag 2012) « 25? » 


D 
(Menia 2011) « 100? » 


/ 


(Kafr El-Sheikh 2004) « 15 cm.» 7 2 cm. » 
I 
B A 
E 
(Suez 2011) « 65° » 


| 


(Kafr El-Sheikh 2013) « 30° + 70°» 


guum uuu] 


o 
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Choose the correct answer : 


E 
प्रि In the opposite figure : 


ABC is a triangle inscribed in a circle $ E 
DE // BC 
Prove that : m (Z DAC) 2 m (Z BAB) "a 


छ 


In the opposite figure : 
m (Z A) = 342 

sm (Z BOC) = 92? 
Find : m (2 CDB) 


2 


ungui ux uuuuuuuuuguuuuuuu ug 


Y 


Homework 


The inscribed angle which is subtended by an arc of measure greater than the measure 


of a semicircle is .......-.. angle. (Qena 2011 


= 


(a) a straight (b) an acute (ca right (d) an obtuse 


The measure of the inscribed angle which is drawn in i a circle equals .......... 


(Cairo 2009 


— 


(a) 240° (b) 120° (c) 60° (d) 30° 


In the opposite figure : ह XS 

If m (AC) - m (BD) - 702 N 

s then m (2 E) = ee 

(a) 35? (b) 70? 

(0) 110° (d) 140° C 


In the opposite figure : 

481 CD = [E] »m (८ D) 2 30° +m (८ DEB) = 110° > 
then m (AD) INED 

(a) 80? (b) 70? 

(c) 40° (d) 60* (Kalyoubia 05) 5 


mE dJ 
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rriv Evi PvE vv Ev Ev Ev Ev Ev Pv Ev Ew Ev Ev Ev Ev Ev Ev Ev Ev Ev PvE PvE Ev Ev Ev Ev Ev Ev Ev Ev Ev PvE Pw Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev Pv Ev Pv Ev Pv Ev] 
4 


In the opposite figure : 

If m (BC) = 112? m (DE) = 44° sAD=AE » 
then m (८ ADE) = eee 

(a) 75° (b) 73° 

(070 — (d) 76° 


ssay problems: 


ABCD is a quadrilateral inscribed in a circle. If AB // DC , E is the midpoint of AB 


Prove that : CE = DE 


In the opposite figure : 

If M is the centre of the circle 
m (८ AMC) =m (ZB) 
Find : m (Z B) 


In the opposite figure : 


AB and CD are two chords in the circle १ 


ABN CD = (E) » ifm BD) = 60° »m (AD) = 100° + 


m (AC) = 120° | 

Calculate : KW m (CB) 'E m (/ CEB) 
In the opposite figure : 

m (Z.A)=40° sm (BD) = 60° 

m (BC) = m (DE) 

Find : E m (EC) m (BC) 
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(Kafr El-Sheikh 2008) 


Ex vvv Ex Ex Ev Ev Ev Ex Ex Pv Ev Ex] 


(Giza 2005) 


quu 


e 
6) 
» 
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(Monofia 2006) « 120? » 


(Alex. 2005) « 80° + 90° » 


(El-Monofia 2005) « 140° » 80° » 


42424242424242424242424242 42424242424242424242424242 


ता 


E the opposite figure : 
AB is a diameter in the circle M , 
the length of (AD) = the length of (DC) > 
m (८ ABC) = 70° 
Find each of : m (८ DCA) +m (८ CAB) 


In the opposite figure : 
CBN HD = {A} +m (८ A) = 40° 

DC (1 BH = [X] and m (4 DCB) = 26° 
Find : 

(1) m (CH) (2) m (८ HXC) (El-Gharbia 17 » Ismailia 16) « 132° ,92° » 


Jaaa 


In the opposite figure : 

D is the midpoint of AB 

Prove that : 

m (Z ACD) = + m (८ ANB) (Beni Suef 04) 


rete EE PvE vv Ev Ev Ev v Ev Ev Ex PE Ev Ev Ev Ev Ev Ev Ev Ev PvE PvE Ev Ev Ev Ev vv Ev Ev Ev PvE PvE Ev Ev v Ev v Ev Ev Ev Ev Ev Ev Pv Ev Ev Ev Pv Ev] 
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Sheet (9) 
Inscribed angles subtended by the same arc 


theorem (2), and its corollaries 
Theorem (2): 


In the same circle » the measures of all inscribed angles subtended by the same arc are equal. 


L.C , Z D and Z E are inscribed angles subtended by AB 
m(Z 0) 511 (८ D)=m (८ E) 


Corollary: 


In the same circle (or in any number of circles) the measures of the inscribed angles 
subtended by arcs of equal measures are equal. 


i.@. In the circle M 
If m (AB) =m (CD) » 
then m (८ X) 2 m (८ Y) 
o Notice that: In this case» the length of AB = the length of CD 
Also : If M and N are two congruent circles 
and m (AB) =m (CD) , 
then m (८ X) 2m (८ Y) 
e Notice that: In this case » the length of AB = the length of CD 


Similarly : In any two circles M and N 
If m (AB) = m (CD) , 
then m (Z X) 2 m (Z Y) 


o Notice thet: In this case » the length of AB x the length of CD 


gati mium 
qain 
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The converse of the previous Corollary is true also: 


In the same circle (or in any number of circles) the inscribed angles of equal 
measures subtend arcs of equal measures. Y X 


In the opposite figure : 
1110 (८ X)2m(Z Y): 
then m (AB =m (CD) 


Complete: 


— 


The inscribed angles subtended by the same arc in the same circle are ---------- 


The inscribed angles subtended by equal arcs in measure in the same circle are -+ 


oO | N 


£13 In the opposite figure : 
m(Z C)= pe o 
sm (८ 3) ८ NET. 5 


। 113 In the opposite figure : 


c 
If AB = AD »then (A 
m (ZC) = erene 9 / 


sm (८ BDC) = v ड० 533 e 


ता 


) EL In the opposite figure : 
m (Z BED) =... ० 
sm (८ ABE) =. ० 


gati Jii) Bg 
> 
» 

qain imuimunuunnniungiieiuii eere 
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3 Choose the correct answer : 
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N 


८७ 
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In the opposite figure : 
If m (Z BAC) = 30? + then 
First : m (7 BDC) = -......... 
(a) 15? 
(c) 60? 
Second : m (८ BMO) = ......... 
(a) 302 (b) 90* 


In the opposite figure : 
If m (Z ABD) - 65? 

१०५ = AD 

s then m (4 BCD) = -++ 


(a) 15° (b) 25° 


। In the opposite figure : 

A circle N » XY // NZ 
If m (Z XYL) = 54? » then 
First : m (2 XZL) = --—.-.- 


(a) 27° (b) 54° 
Second : m (८ ४२7) = ......... 
(a) 27° (b) 54° 

In the opposite figure : | 
AB // CD »m (८ AWC) = 40? , 
then m (८ DEB) = .......- 

(a) 50° ' (b) 40° 


(b) 30° 
(d) 150? 


- (e) 60° 


(c) 30° 


(c) 100° 


(c) 100° 


(c) 30° 
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(d) 120° 
(Beni Suef 12) 
(d) 502 

SA jJ 
y zi 
N id 
td 
É 
(d) 108° ^ B 
S 
(d) 108° i 
jJ 
Ng 
jg 
jJ 
S 
(d) 45° "n id 
id 
dJ 
dJ 
dJ 
dJ 
4 
dJ 
à 
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à 
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ssay problems: 
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In the opposite figure : 

AC is a diameter in the circle M 

m (Z C) = 50° , m (८ ABD) = 60? 

Find with proof : m (८ CBD) and m (2 BAD) 


In the opposite figure : DV 

AB - AC ,EC BC ति हि 
Prove that : 

m (८ AEB) = m (Z AEC) (North Sinai 17 + Souhag 15) P 


In the opposite figure : 

AB and CD are two parallel chords in the circle 
»AD() CB={F} 

Prove that : AF = FB 


ED In the opposite figure : 
ABN 20 [E] 
sEA=ED 

Prove that : EB = EC 


Ef In the opposite figure : 
M and N are two intersecting circles at A and B » AC 


intersects the circle M at C and intersects the circle N at D » 


AE intersects the circle M at E and intersects the circle N at F 


Prove that : m (८ EBC) = m (Z FBD) (Qena 17 + El-Beheira 13) 
In the opposite figure : 

ABCD is a quadrilateral inscribed in a circle where BC // AD » p डः 
ACN BD = [E] 4 
» BL is a tangent to the circle at B where BL // AC i B 
Prove that : (1) DB bisects Z ADC (2) m (८ CBD) = m (८ CDB) 


AIAIIIIITITITTIIIITITITITITIIIITIITTIITITITIITITITIIIITIITITITITITITIIITITIIITIIIIIA 
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Homework 


Choose the correct answer : 


‘In the opposite figure : 

AD intersects the circle at D and E + 
AB intersects it at B and C 

If m (4 A) = 27 , AB = BE ; then m (८ CDE) = ......... 


om 
(a) 13.5? (b) 54° (c) 27? (d) 36° 


। In the opposite figure : D : 
A semicircle » m (८ CAB) = 70° (> <\ 
१ then m (Z ADC) = eee : z i 
(a) 70° (b) 35? (c) 30° (d) 20° 


‘In the opposite figure : C A 

The two triangles AXB and CXE are -ee À 

(9) congruent. (b) similar. 

(c) having the same perimeter. (d) having the same area. x 
ssay problems: 


LE In the opposite figure : ea 
AR is a diameter in the circle M : n 
m(Z ABD) = 25? 

E 


Find : m (Z DEB) in degrees. 
2 | @ In the opposite figure : a 
ABC is a triangle inscribed in a circle s E D 
DE // BC 
Prove that : m (८ DAC) = m (८ BAE) (ay B 
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= In the opposite figure : e 
AB and CD are two equal chords 

in length in the circle 

» ABN CD ={E} 

Prove that : The triangle ACE is an isosceles triangle. 


छ € 


(El-Kalyoubia 11) 


x Ev Ev Ev Ev Ev Ev Ey Ev Ev Ev] 


4 


C 
In the opposite figure : 


AB is a diameter in a circle of centre N » 

CBisa tangent to the circle at B + D 
CN is drawn to cut the circle at 

F and E and AF is drawn to cut CB at D B 
If m (Z BEC) = 35° 


> 


27272727272727127214721272721272127212721812181 


Find : (4) m (८ BNC) (2) m (Z BCN) (3) m (Z BDA) « 70° + 202 955० » 


In the opposite figure : a 

M is a circle » Z A and Z D are two inscribed angles of : 
e» 

measures (X + 3? and (y + 2)? respectively. If y.-x?253 B ८ 

Find : m (7. CMB) « 58° » 


Sheet (10) 
The cyclic quadrilateral 
the converse of theorem (2) 


The cyclic quadrilateral is a quadrilateral whose four vertices belong to one circle. 


In the opposite figure : 

If ABCD is a quadrilateral and we can draw a circle to pass through its 
four vertices A +B » C and D + then the figure ABCD is called 

a cyclic quadrilateral + then each two angles drawn on one of its sides 
as a base and their vertices are two vertices of the figure are equal in 
measure because they are inscribed angles subtended by the same arc. 


ety PvE Ev Ev Ev Ev Ev Ev Ev Ev Ev PvE PvE Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev Pv Ev Ev Ev Pv Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev Pv Ev Pv Er] 
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The converse of the theorem (2): 


If two angles subtended by the same base and on the same side of it have the same 
measure » then their vertices are on an arc of a circle and the base is a chord of it. 


In the opposite figure : 

If Z. C and ८ D are drawn on the base AB and on the same side of it » 

m (Z C) 2 m (८ D) »then the points A +B » C and D lie on a unique circle 5 
then AB is a chord of it. 


If there are two angles drawn on one of the sides of a quadrilateral » they are on the same 
side of it and they are not equal in measure + then the quadrilateral is not cyclic. 


Each of the rectangle » the square and the isosceles trapezium are cyclic quadrilaterals 
while each of the parallelogram, the rhombus and the trapezium that is not isosceles 
are not cyclic quadrilaterals. 


ssay problems: 


= In the opposite figure : 
AB =AD +m (Z A) = 80? 
and m (Z. C) = 50? 
Prove that : 


The points A +B »C and D have one circle passing through them. 


uiuunt 


In the opposite figure : 
m (८ A) 2 90? sm (८ DBC) = 40° m (८ DCB) = 50° 


(1) Prove that : The figure ABCD is a cyclic quadrilateral 
(2) Determine where is the center of the circle passes through the vertices of the figure ABCD 


In the opposite figure : 

AB is a diameter in the circle M 

Draw DE 1 AB and CB N DE = {E} 
Prove that : 

ACDE is a cyclic quadrilateral. 


JIJI IJJI III 


8 
= 
E 
4 
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आ is a diameter in the circle M 

» X is the midpoint of AB 

and CY isa tangent to the circle cutting XM at Y 
Prove that : Y 
(1) The figure AXCY is a cyclic quadrilateral. 

(8) (८ BMC) =2m(Z MYC) 


O 
> 
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In the opposite figure : D 
AB is a diameter in circle M in which 

AE is a chord and CD । AB » CD intersects AE at D 

Prove that : B 

(1) The points D +E + C and B have one circle passing through them. 


(2) m (८ AME) 2 2 m (८ D) (Kafr El-Sheikh 11) 


> 


Homework 


Choose the correct answer : 


The inscribed angle which is subtended by major arc in a circle is -+ 
(a) reflex. (b) right. (c) obtuse. (d) acute. 


1 


If the length of an arc of a circle is i JE r cm. » then its opposite central angle of 


2 | measure equals .......... 
(a) 30° (b) 60° (c) 120° (d) 240° 
' The ratio between the measure of the inscribed angle and the measure of the central 
3 | angle that has the same subtended arc equals 2 : -------.-- 
ce) (b) 3 (c) 4 (d) 6 
In the opposite figure : 
If m (८ E) = 35° sm (८ C) = 20° 
(a) 135° (b) 110° 
(c) 65° (d) SS? 
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In the opposite figure : 
m (Z MAB) = e IN 
(a) 402 (b) 80° 
(c) 70" (d) 50* C 
eel 
ssay problems: 


EB In the opposite figure : 

ABCD is a cyclic quadrilateral which has AE bisects Z BAC 
and DF bisects ८ BDC 

Prove that : 

(1) AEFD is a cyclic quadrilateral. 

@ EF // BC (Luxor 16 + El-Dakahlia 13) 


on 
> 
ex vvv Ex Ex Ex a Ga Ev Ex Ex Ev] 


— 


N 


ABCD is a square + AX bisects Z BAC and intersects BD at X » DY bisects ~ CDB 


and intersects AC at Y 

Prove that : 

(1) AXYD is a cyclic quadrilateral. 

(2) m (८ AYX) = 45° (Alexandria 16 » Sharkia 12) 


८७ 


£A In the opposite figure : 

ABC is a triangle in which : AB = AC » 

BX bisects ८ B and intersects AC at X + 

CY bisects Z C and intersects AB at Y Xxx 
Prove that : 

(4) BCXY is a cyclic quadrilateral. ९ B 
(à XY // BC (El-Fayoum 17 » Assiut 11) 


£11 In the opposite figure : ^ 
A RG 
ABCD is a parallelogram, E € CD + where BE = AD 
Prove that : ABDE is a cyclic quadrilateral. 
C B 


(Luxor 17 » S. Sinai mS 


4 


» 
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Sheet (11) 
Properties of the 
cyclic quadrilateral [theorem (351 


Theorem (3): 
In a cyclic quadrilateral + each two opposite angles are supplementary. 
ABCD is a cyclic quadrilateral 


m (Z A) - m (८ C) = 180? 
m (2 1) m (८ D) = 180? 


Corollary: 


The measure of the exterior angle at a vertex of a cyclic quadrilateral is equal to 


the measure of the interior angle at the opposite vertex. mu 
C 


m (८ CBE) 2 m (८ D) A B E 


In each of the following figures » find the measure of the angle denoted by the 
sign (7) given that M is the centre of the circle : 


Eo (6) Fig. (7) Fig. (8) 


rriv Ex PvE PvE Ev Ev Ev Ew Ev Ew Ev Pw Ev Ev Ev Ev Ev Ev Ev Ev Ev PvE Dv Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev PvE Ev Ev Ev Ev Pv Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev Pv Ev Pv Ev] 
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Choose the correct answer : 


1 
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| Complete: ri 


à 

If the quadrilateral is cyclic » then each two opposite angles in it are -+--+ (Cairo 17) R 
The measure of the exterior angle at a vertex of the cyclic quadrilateral is equal to the S 
measure of the -+ angle. (Dakahlia 12) 1३ 
iene? (Alex. 05) JJ 


In the cyclic quadrilateral ABCD » if m (Z C) = 115° | then m (८ A) = +r 


If the figure ABCD is a cyclic quadrilateral + m (८ A) = 60° + then the measure of the 


exterior angle at the vertex C equals ----.----- 


In the opposite figure : 

If M is a circle »m(Z A) = 48° 

s then m (Z C) = eee त 

and m (BD the major) = ~e " (New Valley 17) 


If ABCD is a cyclic quadrilateral and m (८ B) = n m (८ D)» 
then m (Z B)- — भ ४ 9 


n 
In the opposite figure : 
In the circle M PA 
sifm (८ AMC) = 140° 
s then m (८ ADC) = ---------- > 4 


(a) 40° (b) 70° (c) 110° (d) 140° 


In the opposite figure : A 
If m (८ B) = 120° 
१३८ // AD 
+ then m (Z BCF) = ......... 


(North Sinai 17) D C F 


(a) 30° (b) 60° (c) 80° (d) 120° 
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E । In the opposite figure : D f^ 
ABCD is à cyclic quadrilateral 
in which AC bisects Z BAD , 
If m (Z BAC) = 55°, then m (८ BCD) = ........ 

(Cairo 05) c B 
(a) 55° (b) 70° (c) 110° (d) 125° 


! In the opposite figure : 

If AB is a diameter in the circle M + 

m (2 BAC) = 40° »m (AD) = m (DC) 

and E € BC , then: 

First: m (८ ACB) = evee. 

(a) 25? (b) 65? (c) 90* (d) 130? 
Second : m (८ ADC) = verse 

(a) 25? (b) 65° (c) 90° (d) 130° 
Third : m (Z DAC) = -e 

(a) 25° (b) 65? (c) 90° (d) 130* 
Fourth : m (Z DCE) = ........ 

(a) 25? (b) 65? (c) 90° (d) 130? 


ssay problems: 


E X the opposite figure : 

E EAB »E¢ AB >m (AB) = 110° 
and m (Z CBE) = 85? 

Find : m (Z BDC) 


oo au 
> 
qguüuguuuuuuiuuuuuisWQ 


| £2 In the opposite figure : 

m (Z ABE) = 100° 

and m (Z CAD) = 40° 

Prove that : m (CD) -m (AD) 
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क 
In the opposite figure : i 
ABCD is a quadrilateral inscribed in a circle M 5 
where m (८ B) = 120° + AD is a diameter in the circle +E C AD i 
(4) Find : m (Z CDE) » m (Z CAD) p N 
(2) If DC =7 cm. » find : The length of AD (T=) « 120° +30° +22 cm. ji 
D 
In the opposite figure : [~ ES 3 
ABCD is a cyclic quadrilateral + CB is a diameter in ihe: circle Ms " i; ~ ca 
m (८ ABC) = 60° » the length of AD = the length of CD ७ 7 2 
— iJ 
Prove that : CA bisects Z DCB (Monofia 08) N 
: iJ 
In the opposite figure uu | Cr हि S 
ABCD is a quadrilateral inscribed in the circle M " N 
» E EBC ,०। (८ DCE) = 84° & E s 
and m (८ B)= 4 m(Z D) N 3 
Find : 1३ 
(4) m (ZA) (2)m (८ B) « 84° 560° +13 


£A In the opposite figure : 
ABCD is a quadrilateral inscribed in a circle M where 
M GAB CB - CD and m (८ BCD) = 140° 
Find : (4) m (८ A) 
(2) m (Z D) 


In the opposite figure : ES E 
EBCD is a cyclic quadrilateral 

and FBCD is a cyclic quadrilateral 

Prove that : The figure EBDF is a cyclic quadrilateral. र्द 


ev viv Ex Ex Ev Ev EE Ev Ex Ex Ev Ev Ev E Es Ev Ex Ev Pv Ev Ex Ex Ev Ev Ev Pn] 


42424242424242424242424242 42424242424242424242424242 


Homework 
Jd In each of the following figures » find the value of the symbol used in measure : 


er Ev Ev] 


ex Ev Ex Ex Ev Ex Ev Ex Pv Ev Pv Ev Pv Ev Ev Ev Pv Ey Pv | 


} In the opposite figure : 
If AB - BD 

and m (Z ABD) = 36° 

s then m (८ C) = + 
(a) 140° (b) 70° (c) 54° 


In the opposite figure : 

LMNE is a cyclic quadrilateral 

910 (८ MLE) = 70? sm (८ MEN) = 41? 
s then m (८ EMN) = -~ 

(a) 70° (b) 41° (c) 29° (d) 110° " 


ssay problems: 


1 | In the opposite figure : 5 
ABCD is a parallelogram 9 
the circle which passes through 
the points B » C and D intersects AB at E |) 
Prove that : AD = ED (El-Fayoum 11) 


gugguutugguguuuu 
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4 4 
= 2 | Bth i : 9 
a e opposite figure : Ñ 
$ M and N are two intersecting circles at A and B > s 
J AD is drawn to intersect circle M at E and circle N at D » | 
3 BC is drawn to intersect circle M at F and circle N at C s 
Jf  |andm(Z 0)-702 zi 
dJ —- _—_ Jd 
a (1) Find : m (Z F) (2) Prove that : CD // EF (El-Monofia 17) « 110° » JJ 


3 ite : 
In the opposite figure x E 
Two intersecting circles at À and B D ) 
Tu P o 
»AEED »B EFC १110 (८ 10) -5 2 CLAN 77 


and m (८ E) -4 X? 
Find with proof : m (Z ABF) « 100? » 


In the opposite figure : 
AB is a common chord of the two circles M and N $ $4 
C Ethe circle M » F Ethe circle N. If CA intersects = (aN 


the circle N at D and FA intersects the circle M at E ; 
१९ N FD = [X] and the figure AEXD is a cyclic quadrilateral 
Prove that : C + B and F are collinear 


Sheet (12) 
The converse of theroem (3) 
and its corollary 


The converse of theorem (3): 


If two opposite angles of a quadrilateral are supplementary » hen the quadrilateral is cyclic. 


In the opposite figure : 
If m(Z B) + m(Z D) = 180° or m (८ A) + m {4 C) = 180° 
» then the figure ABCD is a cyclic quadrilateral 


ety vix a Ev Ev Ev Ev Ev Ev Ev Ev PvE PvE Ev vvv Ev Ev Ev Ev Ev Ev PvE Ev Ev Pv Ev Pv Ev Ev Ev ev Pv Ev Ev Ev Ev Ev Ev Ev] 
qain iiit uuu ununi 


43434242434342424342424242434342424 61 |42424343424243424243434243434242434242 


BRR 42424242424242424242424242 


33 Corollary: 
If the measure of the exterior angle at a vertex of a quadrilateral figure is equal to the 
measure of the interior angle at the opposite vertex » then the figure is a cyclic quadrilateral. 

In the opposite figure : FN C 

If ABCD is a quadrilateral 
and m (८ CBE) (the exterior angle) = m (८ D) + 
then the figure ABCD is a cyclic quadrilateral. 


A summary of the cases in which the quadrilateral is cyclic : 


The quadrilateral is cyclic if one of the following conditions is verified : 
EN If there is a point in the plane of the figure such that it is equidistant from its vertices. 


If there are two equal angles in measure and drawn on one of its sides as a base and 
on one side of this side. 


If there are two opposite supplementary angles «their sum = 180°» 


If there is an exterior angle at any of its vertices equal in measure to the measure of 
the interior angle at the opposite vertex. 


In the opposite figure : 

If AD + BE » CF are the altitudes of A ABC » then: 

* AD + BE and CF are concurrent at one point (say N) 

* From the figure we can get six cyclic quadrilaterals » they are : 
NFBD + NECD » NFAE + FBCE ; DCAF and EABD 


Lig 
A 
97 N 
83 
e B C B 
EE Fig. (1) EB Fig. (2) 


(South Sinai 16) 


ety vix Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev Ev Pv Ex Pv Ev Ev Ev Ev Ev Ev Ev PvE Pv Ev Pv Ev Ev Ev Ev Ev Ev Ev Ev Ev C Pv Ev Pv Ev Ev Ev Ev Ev Ev Ev Pv Ev Ev Pv Ev Pv Er 


In each of the following figures » prove that the figure ABCD is a cyclic quadrilateral : 
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ssay problems: 


Prove that : ] 

(1) The figure MXCY is a cyclic quadrilateral. (2) m (८ XMY) = m (८ BAD) 
4» I n प्रि 
2 In the opposite figure : /& NN N S 
J) | BC isa diameter in the circle M and ED L BC ही (a N » J 
2 | Prove that : ay 7 
dg (1) The figure ABDE is a cyclic quadrilateral. nD 
4 La (AC (Giza 09) X 
à (g) m (८ CED) = 3 m (AC) 5 
3 3 
3 3 
3 3 
3 3 
3 3 
3 3 
ri 3 
गरेर गरे गे गग गरे रंगे गंगे रगे रंग गग ररे रगे गग 42424242 | 63 | गरगर 00 00 रगे गग गरे २ रग गग गरे रे गग गग गर रगे गग गग गए 


ets B E C B 
Fig. (4) LO Fig. (6) 
(Aswan 12) (Aswan 16 » Damietta 15) 


Fig. (7) Fig. (9) 
(Port Said 17 » Damietta 17) (El-Dakahlia 13) 


P d 


: : D 
In the opposite figure : XT 
ABCD is a quadrilateral inscribed in a circle M क ह ^ 
X is the midpoint of BC and Y is the midpoint of CD < ) 
B 


Nu 
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In the opposite figure : " 3 
AB and AC touch the circle M at B and C respectively OX 8 
= Os, 
Prove that : D C AD 
(4) The figure ABMC is a cyclic quadrilateral. s 
(2) A MCD is an isosceles triangle. (South Sinai 12) JJ 


In the opposite figure : 

AB is a diameter in the circle M 
and D € AC. Draw DE L AB 

Prove that : | 

The figure BEDC is a cyclic quadrilateral. 


Tn the opposite figure : 

AB is a diameter in a circle of centre M 

१०८ isa tangent to the circle at A 

, E is the midpoint of DB » m (८ B) = 40° 

(1) Prove that :The figure AMEC is a cyclic quadrilateral. 
(2) Find : m (८ C) (El-Wadi El-Gedied 14) « 50° 


FeEvEvEvEvENE E Ex Ev Ev Ex Ex Ev Ev Ev Ev Ev E Ew [os 


In the opposite figure : 

ABCD is a quadrilateral » 

AD // BC » X € AB and Y EDC 

If the figure AXYD is a cyclic quadrilateral. 


Prove that : 
The figure XBCY is a cyclic quadrilateral. 


J 
» 


al 
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ssay problems: 


Homework 


ex Ev Ex Ev Ex Pv | 


In the opposite figure : 

M is a circle » D is the midpoint of the chord EC 

» BC is a tangent to the circle M at C and AB // MC 
Prove that : fe 
The figure ABCD is a cyclic quadrilateral. (Cairo 12 


In the opposite figure : n 
X is the midpoint of AB + MN EC = {Y} c» e 
(1) Prove that : CXMY is a cyclic quadrilateral A 
(2) Find the centre of the circle which passes through 
the vertices of the figure CXMY (El-Ismailia 17) E 


(13 In the opposite figure : C 
AB is a chord in the circle M and CD is 
a perpendicular diameter on AB and intersects it at E 
» BM intersects the circle at X and XD (| AB = TY} 
Prove that : (1) XYEC is a cyclic quadrilateral. 

(2) m (८ DYB) = m (८ DBX) 


yaaa 


In the opposite figure : 

ABCD is a parallelogram. 

Acircle is drawn to pass through the two points 

A and B to cut AD at E and BC at F 

Prove that : The figure CDEF is a cyclic quadrilateral. 


In the opposite figure : 

A ABC ;BE.LAC »CF LAB , CF N BE = {M} 
: AM BC = [D] | 
Prove that : 

MDCE is a cyclic quadrilateral. (South Sinai 17) 


> 
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| £3 In the opposite figure : 
Two intersecting circles at A and B 
» CD passes through the point B and intersects 
the two circles at C and D 
,CENDF = (X] 
Prove that : AFXE is a cyclic quadrilateral. 


Sheet (13) 
The relation between the tangents of a circle 
theorem (3) and its corollaries 


First :) The two tangents drawn at the two ends of a diameter in a circle are parallel. 


5.€. In the opposite figure : 
If AB is a diameter in the circle M and the two 
straight lines L and K are two tangents to the 
circle at A and B respectively > 
then the straight line L // the straight line K 
(because the straight line L | AB and the straight line K L AB) 


€. In the opposite figure : 
If AB is a chord in the circle M and the two 
straight lines L and K are two tangents to 
the circle at A and B respectively» then the two 
straight lines L and K are intersecting at a point 
outside the circle M (Say C) and AC ; BC are 
called tangent - segments and AB is called a chord 


of tangency. 
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heorem (4) 
The two tangent-segments drawn to a circle from a point outside it are oo in length. 


AB and AC are two tangent-segments 
A 
AB =AC 


€ 
Corollary (1): 


The straight line passing through the centre of the circle and the intersection point of 
the two tangents is an axis of symmetry to the chord of tangency of those two tangents. 


In the opposite figure : 
— B 
If AB and AC are two tangents to the circle M at B and C 
respectively» then AM is the axis of symmetry to BC dB 
i.e. AM | BC »BD=CD c 
Corollary (2): 


The straight line passing through the centre of the circle and the intersection point of 
its two tangents bisects the angle between these two tangents. It also bisects the angle 
between the two radii passing through the two points of tangency. 


In the opposite figure : 
If AB and AC are two tangents to the A 
circle M at B and C respectively then : 4 "d हित 
piia A 
e AM bisects 4 BAC - m(Z 1) 1 (८ 2) v, 
* MA bisects Z BMC m(Z3)=m(Z4) E 
Remarks j 
MB =MC=r 


BBE-CE.AM.L BC 

P m (८ ABM) = m (८ ACM) = 90° & 
t.€. The figure ABMC is a cyclic quadrilateral C 

3 m (4 BAM) =m (८ BCM) =m (८ CAM) = m (८ CBM) 

Bm (८ AMB) = m(Z ACB) 2 m (८ AMC) = m (८ ABC) 


pou cu 
qai iiit 
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4 efinition: 


Tbe inscribed circle of a polygon is the circle which touches all of its sides internally. 


C D x O 
ON 
À D B A Z B 
Remark: 


The centre of the inscribed circle of any triangle is the point of intersection of the 
bisectors of its interior angles. 


In the opposite figure : l A 
If the circle M is the inscribed circle of the triangle ABC a N 
E 


WAN 

then M is the intersection point of the bisectors of the ES 
interior angles of A ABC Md. EN 
ZX vw oS a 


C 


The common tangents to two circles: 


Two distant circles 
L3 


Concentric circles 


There are no common tangents There are no common tangents 
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3 Complete: a 
de dd 
3 1 | The two tangents drawn to the circle at the two ends of a diameter in it are --.--.---- g 
422 | The two tangent-segments drawn to a circle from a point outside it are ---------- (Alex. 77)7 

p 
ri 3 | The inscribed circle of a triangle is --.-.---.- R 
3 4 | If AB and AC are two tangent-segments to the circle M at B and C » then MA is the 12 


-|O | 0 


1 


N 


८७ 


qain itii tg 
4 


Choose the correct answer : 


axis of symmetry of 0 
The number of common tangents of two distant circles is ---.-.---- (New Valley 12) 
The number of internal common tangents of the two intersecting circles is --.-.-.--- 


The straight line passing through the centre of a circle and the point of intersection of 
two tangents to it is the axis of symmetry of .-.......- 


The number of tangents can be drawn from a point lies on a circle is -----..--- 

(El-Beheira 17) 
(a) one (b) two (c) four (d) infinite number 
! AB and AC are two tangent-segments at the two points B and C to a circle of radius 
length 2 cm. If the length of AB = 5 cm. + then the length of AC = .......... cm. 
(a) 2 (b) 3 (०३ (d) 8 
ı In the opposite figure : 


XY and XZ are two tangents to the circle at Y and Z 
m (Z LYZ) = 130° » then m (८ X) =r 


Pd 


gU]gqqimn ngmnliiiuuunnnnuiuunniuunpnmnituupngiEgmiunmguuus 


(a) 50° (b) 65° 
(c) 80° (d) 100* 
। In the opposite figure : 


If AB and AC are two tangent-segments to the circle M 

m (2 MAC) = 40? » then m (८ CAB) = >e 

(a) 80° (b) 50° | C 
° d) 20° (Damietta 04) JJ 

(0019 (d) E 


— dJ 
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ssay problems: 
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In the opposite figure : 

AB and AC touch the circle at B and C , 
AB // CE » m (८ A) = 50° 

Find by proof : m (Z BDE) 


In the opposite figure : 

If AB and AC are two tangent- segments to the circle M 
and m (Z MBC) = 30° 

Prove that : A ABC is equilateral. 


In the opposite figure : 

AB and AC are two tangents to the circle M 
» BD is a diameter in it » m (Z MAB) = 30° 
Find : m (Z ACD) 


C In the opposite figure : 

XA and XB are two tangents to the circle at A and B 

sm (2 AXB) = 70° and m (८ DCB) = 125° 

Prove that : 

(1) AB bisects ८ DAX (2) AD // XB 


In the opposite figure : 

AB and AC are two tangent-segments to the circle M 
: AB // CD and m (८ BMD) = 130° 

(1) Prove that : CB bisects Z ACD 

(2) Find : m (2 A) (El-Fayoum 17 » El-Gharbia 16 » El-Kalyoubia 16 » El-Menia 15 » Cairo 14) « 50° » 
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ri Choose the correct answer : 


-— 


N 


८७ 


gati 
> 


Homework 


ı In the opposite figure : 
If AB and AC are two tangents to the circle M 
१1 (८ CBM) = 25° > then m (८ BAC) = vene 


(a) 75° | (b) 50° 
(c) 25° (d) 12° 30 

(Qena 12) 
} In the opposite figure : 6 
CB and CA are two tangent- segments 
to the circle M and CB न BA e छ 
» then m (Z C) meses 
(a) 60? (b) 120° M 
(c) 90* (d) 100° . 

{Suez 08) 
} In the opposite figure : 


AB and AC are two tangents » if AB —4 cm. (9 


१11 (८ A) = 60? » then BC = -+ 


(a) 3 cm. (b) 4 cm. 
(c) 5 cm. (d) 8 cm. 
In the opposite figure : 


The circle M touches the sides of A ABC sif AD = 8 cm. » 

BE = 6 cm. and CF = 7 cm. ; then the perimeter of A ABC = -e 
(a) 21 cm. (b) 42 cm. 

(c) 48 cm. (d) 28 cm. 
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ssay problems: 


In the opposite figure : 


A 
AN 
A ABC touches the circle externally at X » Y and Z Z S x 
If the perimeter of A ABC = 18 cm. of 
»>AX=2 m. and CZ = 3 cm. i > B 


Calculate : The length of BY (Sharkia 03) « 4 cm. » 


In the opposite figure : 


D 
The circle M is divided into three arcs equal in length Zu 
» DA and DC are drawn from the point D to touch the circle. 
(1) Find : m (८ AMB) « 120 » T 


(2) Prove that : First : The figure AMCD is a cyclic quadrilateral. 
Second : A ACD is an equilateral triangle. 


In the opposite figure : 
AB and AC are two tangent-segments drawn from A हि 
१ घा (८ AMB) = 70° हु 
Find: (101 (८ ABC) 

(2) m (Z ACD) 
In the opposite figure : " 
AB and AC are two tangent-segments to 
the circle M at B and C respectively » m (८ A) = 45° ts 
BM NAC = (D) CON. 
Prove that : 


(4) The figure ABMC is cyclic quadrilateral. 


(2) AD = AB + MB (Helwan 09) 


In the opposite figure : 
M and N are two circles touching externally at D and AB is 
a common tangent to them at A and B 


DC is a common tangent to the two circles at D » 
where DC N AB = {C} 
Prove that : (1) C is the midpoint of AB 

(2) AD | BD (Alex. 14 » South Sinai 12) 
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Sheet (14) 
Angles of tangency 
theorem (5), its corollaries, and its converse 


Definition: 


The angle of tangency is the angle which is composed of the union of two rays » one 
of them is a tangent to the circle and the other contains a chord of the circle passing 


through the point of tangency. 

In the opposite figure : 
If AC is a tangent to the circle at A and AB contains the chord AB 
;then Z BAC is an angle of tangency in the circle M + its chord is AB 
AB is called the chord of tangency of the angle of tangency 2 BAC 


The measure of the tangent angle: 


In the opposite figure : 


NM 
a © 


wW 
TIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIAIA 


* Z BAC is an angle of tangency that intercepts AB between its sides. 
^ 10 (८ BAO = 5 m (AB) 


* Z BAD is an angle of tangency that intercepts the major AB 
between its sides. | D A C 


-. m (८ BAD) = 4 m (AB the major) 


Theorem (5): 
The measure of the angle of tangency is equal to the measure of the inscribed angle 
subtended by the same arc. 


oj 


Z BAC is an angle of tangency and Z D is an inscribed angle. 
D 
m (Z BAC)=m(Z D) 


gait 
» 
e 


42424242424343424242424242424444434 73 |42434343434342424342424242424242424242 


42424242424242424242424242 42424242424242424242424242 


4 Corollary: 
The measure of the angle of tangency is half the measure of the central angle 


subtended by the same arc. 
In the opposite figure : 
m (2 BAC) (tangency angle) = i m (AB) B 
> m (Z AMB) (central angle) = m (AB) है 
- m (८ BAC) (tangency angle) = i m (Z AMB) (central angle) A C 


Remark: 


The angle of tangency is supplementary to the drawn inscribed angle on the chord of 
the angle of tangency and in one side of it. 


m (Z ABD) + m (८ AEB) = 180° 


The converse of the theorem (5): 


If aray is drawn from one end of a chord of a circle so that the angle between this ray 
and the chord is equal in measure to the inscribed angle subtended by the chord in 
the alternate side » then this ray is a tangent to the circle. l 


Thus in the opposite figure : B 
If AB is a chord in the circle M + K 
AD is drawn such that m (८ BAD) 2 m (८ C) » e Ne 

a . |) D 
then AD is a tangent to the circle M i 


In each of the following 3 find the measures of the angles denoted by (?) 
knowing that AC touches the circle M at A : 


D 


S 9 
D, B 220 
Ww (De QQ s 
[e 
^. A 
A Č 
Fig. (1) Fig. (2) LR Fig. (3) Fig. (4) 
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TEE (12) 


If the measure of an angle of tangency = 70? » then the measure of the central angle 
subtended by the same arc equals .......... _ (Aswan 2013) 


(a) 35° (b) 70° (c) 140° (d) 105° | 


In the opposite figure : 

XY and XZ are two tangents to the circle at Y and Z 
m (८ LYZ) = 130° » then m (८ X)= e 

(a) 50° (b) 65° 
(c) 80° (d) 100° 


In the opposite figure : e 
If AB and AC are two tangent-segments to the circle M 

»m (८ MAC) = 40° » then m (८ CAB) = ....... A 
(a) 80? (b) 50° 

aad | Qux (Damietta 2004) 
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2 X 
$ 4 | In the opposite figure : 3 
3 If AB and AC are two tangents to the circle M (A> S 
Jj |»:m(ZCBM)-25? , then m (८ BAC) = ........ 5 
3 (a) 75° (b) 50° M A, s 
3 |025 | (d) 12° 30 9 
S E (Qena 2012) R 
* - SE PEE IEEE - ||| ||| dd 


In the opposite figure : 
CB and CA are two tangent- segments 
to the circle M and CB = BA 


ठा 


a then m (८ Os... 
(a) 60° (b) 120° 


(c) 90° ' (d) 100° 


In the opposite figure : 

AB and AC are two tangents » if AB = 4 cm. 
१11 (८. A) = 60° > then BC = .......... 

(a) 3 cm. —" b)4cm. 

(c) 5 cm. (d) 8 cm. 


In the opposite figure : 

AB isa tangent to the circle M at B 
» BC is a chord in the circle 

and m (Z ABC) = 60° 


» then m (BC) = -...--..-- (Kafr El-Sheikh 2008) 
(a) 30° (b) 60° (c) 90° (d) 120° 
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In the opposite figure : 
IfAB=AC | 

and m (८ YAC) = 50° 

१ then m (BC) minh 


© 


(Cairo 2004) 
50° (b) 100° (c) 80° (d) 160° 


ssay problems: 


=? CO In the opposite figure : 

XA and XB are two tangents to the circle at A and B 
»m (Z AXB) = 70? and m (Z DCB) = 125? 
Prove that : "m Y 
AB bisects ८ DAX AD // XB (El-Beheira 2011) 


Ex vv Ev Ex Ex Ev Ev Ev Ev Ex Ex Ev Ev Ev Ev | 


ev Ev Ev Ex Ev Ev Ev Ev Ev] 


In the opposite figure ; EE | A 
A ABC touches the circle externally at X »YandZ —— . AN x 
If the perimeter of A ABC = 18 cm. l of 

; AX = 2 m. and CZ 23 cm. c Y 
Calculate : The length of BY (Sharkia 2003) « 4 cm. » 


u 


Nünuuuu 


3 | Ea In the opposite figure : 
M and N are two circles touching externally at D and AB is 
a common tangent to them at À and B | 
DC is a common tangent to the two circles at D » 
where DCN AB = {C} 
Prove that : IJ C is the midpoint of AB 
AD 1 BD (Alex. 2014 » South Sinai 2012 
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4 
E In the opposite figure : 5 
ABC is a triangle inscribed in a circle _ ri 
; BDisa tangent to the circle at B dd 
> X GAB and Y EBC » where XY // BD 2 
Prove that : AXYC is a cyclic quadrilateral. ri 
In the opposite figure : iJ 
AB is a diameter in a circle N s 
» its circumference is 44 cm. E> iJ 
, CD is a tangent to it at C and CD // BA g 
Find with proof : . l g 
m(ZDCA) | The length of (AC) (El-Fayoum 2013) « 45° » 11 cm. " Ir] 
In the opposite figure: — ह m Ex 7130 


XY » XZ are two tangents to the circle at Y and Z ' 

m (८ YXZ) = 80° 

and m (८ EDZ) = 130° 

Prove that : KM ZE = ZY XZ // YE X Y 
(Giza 2009, 


— 


N 
r Os 


In the opposite figure : 
AD is a tangent to the circle M at A 
१ BC is a diameter in the circle M 
and BD L AD 
Prove that : m (८ ABD) = m (Z ABC) 


In the opposite figure : 

AE // DB »m (८ BAE) 5559 + 

m (Z C) = 110° and AB = AD | 

Prove that : El The figure ABCD is a cyclic quadrilateral. 
BAË isa tangent to the circumcircle of the 


quadrilateral ABCD ~ (Beheira 2005) 


Hussey 
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dJ dJ 
RE 9 ABCD is a quadrilateral inscribed in a circle » E is a point outside the circle ri 
4 and EA and EB are two tangents to the circle at A and B » If m (Z AEB) = 70° and JJ 
ri m (Z ADC) = 125? » Prove that ri 
i | MAB=AC I 
dd AC is a tangent to the circle passing through the points A +B and E (Alexandria 2014) 44 
५51 0 | @ ABCD is a parallelogram in which AC = BC i: 
ri Prove that : CD is a tangent to the circle circumscribed about the triangle ABC i: 
a (Suez 2012 » Red Sea 2012 » El-Menia 2013)]3 
de dJ 
3 Homework 3 
5 Choose the correct answer : 3 
à 

421 |'If the measure of an angle of tangency = 70° » then the measure of the central angle — Va 
5 subtended by the same arc equals ---....... ^. (El-Kalyoubia 16 » Aswan 13/8 
42 (a) 35? (b) 70? (c) 140* (d) 105° [६ 
2 2 In the opposite figure : D g 
ri CB ; CD are two tangent-segments at B » D i: 
S |»m(z0os70 A $ 
B: | ae i 
N » then m (DB) equals ....... B N 
= (El-Dakahlia 17) s 
J (a) 180° (b) 90° (c) 100° (d) 110° fr] 
423 |)In the opposite figure : ^ 3 
$T BD touches the circle and m (AB) = 4 the measure of the circle D 
d3 » then m (८ ABD) = .......... rf) Id 
3 (a) 60° (b) 90° (c) 120° (30° + 
dJ iJ 
5 4 In the opposite figure : 3 
a CD is a tangent to the circle M at A B Ñ 
3 and MB // CD » then m (८ BAD) = .......... S 
i (a) 30° (b) 45° (c) 60° (090° FE ri 
dJ dd 
3 3 
dJ dJ 
dJ dJ 
dd dd 
dJ dd 
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ssay problems: 


D 
Find with proof : m (Z BAC) K 
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In the opposite figure : 
AB and AC are two tangent-segments to the circle at B and C 
sm (८ BDC) = 65? 


Jy 


gung 


a 


EE In the opposite figure : 

ABC is a triangle inscribed in a circle 

» BD is a tangent to the circle at B 

, X C AB and Y € BC » where XY // BD 


9 
» 
ud 
Jg 
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Prove that : AXYC is a cyclic quadrilateral. (Cairo 17 , El-Kalyoubia 14 , Port Said 13) 
In the opposite figure : 
X Yand X7 । : Le ND 
X Yand XZ are two tangents to the circle from the point X NS 
911 (८ 10) - 110? »m(Z X) - 40* E 
Prove that : m (ZDE) = m (ZY) E 

Y 
In the opposite figure : 


AB and AC are two tangents to the circle at B and C 
If CB = CD 

Prove that : m (Z ABC) 2 m (7. DBC) 

If m (८ CED) = 110? Find : m (2 A) 


In the opposite figure : E 
AB and AC touch the circle at B and C 

» AC // BD and m (८ A) = 40° 

Find with proof : 

(12m (८ ACB) (2) m (2 ECD) 

Then prove that : CB = CD E (Gharbia 04) « 70° »70° » 
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In the opposite figure : 

ABCD is a cyclic quadrilateral $ 

BC is a diameter , 

EA isa tangent for the circle at point A 
and m (८ ADC) = 120° 

Prove that : (1) BA = BE (2)m (८ ABE) = m (८ EAC) (Damietta 09) 
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Tn the opposite figure : 

AB is a diameter of the semicircle » 

CF is a tangent to it at C and DF | AB 

(१) Prove that : The figure ADEC is a cyclic quadrilateral. 


(2) Prove that : A FCE is isosceles. 
(3) Determine the centre of the circle passing through the vertices of 


the quadrilateral ADEC (Kafr El-Sheikh 08) 
ELI In the opposite figure : ठ 
‘Two circles are touching internally at A X {BY 
» AX is the common tangent to them at A A 
, AB and AD intersect the small circle at B » D 
and the great circle at C +E E 
Prove that : DB // EC (El-Gharbia 15 » El-Monofia 14 » Souhag 13) 
In the opposite figure : p /N = 


AÉ // DB »m (4 BAE) =55° » 

m (८ C) = 110? and AB = AD 

Prove that : (1) The figure ABCD is a cyclic quadrilateral. 
(2) AE is a tangent to the circumcircle of the - 


_ quadrilateral ABCD 


In the opposite figure : 
DA and DB are two tangent-segments to the circle M at A and B 
C Ethe circle M such that AB = AC 


Prove that : AC is a tangent to the circumcircle of A ABD 
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Choose the correct answer : 


Sheet (15) 
Accumulative Basic Skills 


The corresponding angles of the two similar polygons are «++ in measure. 
(a) equal (b) different (c) proportional (d) alternate 


The area of a rhombus which the lengths of its diagonals are 6 cm. and 8 cm. equals ---------- 
(a) 2 cm? (b) 14 cm? (c) 24 cm? (d) 48 cm? 


The number of axes of symmetry of two congruent circles and touching externally 
(El-Dakahlia 16) 
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equals 8818० ६०६ 

(9) 4 (9) 2 (c) 1 (d) an infinite number. 
/ The medians of a triangle meet at the same point which divides each in the ratio X 
eet e from the base. (Beni Suef 17)]2 
(a)1:2 (b)2:1 (c)1:3 (d) 3:2 3 
P 
| If the projection of a line segment on a straight line is a point » then the line segment i: 
c» the straight line. (North Sinai 17 » Alexandria 16) JJ 
(a) // (b). (0€ ac 5 
ABC is a right-angled triangle at B where AB =6 cm. » BC = 8 cm. 5 i: 
then its area = ©- cm? | (Damietta 16) JJ 
(a) 48 (b) 14 (c) 24 (d) 7 2 
p 
| The length of the side opposite to the angle of measure 30° in the right-angled triangle dd 
equals --------- the length of the hypotenuse. (Ismailia 16) 2 
43 Jd 
OE -> (0१2 (02 P 
गंगे 
If m) and m, are two slopes of two parallel straight lines » then -......... (El-Fayoum 16) JJ 
(a) m, +m,=90 (b) m, =m, (c)m, xm =—1 (d)m,-m,--1 
क्र 
The image of the point (2 » 3) by rotation R (0 » 180°) is the point ---------- (South Sinai 17) i: 
(a) (2 » 3) (b) (-2 »3) (c) (2 ,- 3) (d) 2 +-3) ri 
5 
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31 O | If the side length of a rhombus is L cm. » then its perimeter = .......... cm. (New Valley 17) 2 
3 (a) L2 (b) 212 (4L (9) 2121, 
31 1 | The measure of the interior angle of the regular hexagon = .......... (Alex. 17) s 
d3 (a) 60° (b) 108° (c) 120° (d) 135° zi 
P 
31 2 | | If M is a circle of radius length r cm. » then the length of the semicircle = ---------- cm. 
S ox 0) lm: (od n: (0) 777 s 
31 3 | A square of perimeter 20 cm. + then its area = -.-...--. cm? (Beni Suef 16) i: 
J | (a) 20 (b) 25 (c) 50 (d) 100 Ja 
p 
$4 4 | The two diagonals are equal in length and not perpendicular in the ........-- (El-Menia 16) 3 
5 (a) square. (b) rhombus. (c) rectangle. (d) parallelogram. s 
dd 
rh 5 | Ifcos2X= + where X is an acute angle + then m (Z X) = -+ (Beni Suef Hog 
dd (a) 15° (b) 30° (c) 45° (d) 60° i 
31 6 | A ABC is a right-angled triangle at C ५ then the two angles A and B are .........- (El-Menia 7 
3 (a) supplementary. (b) complementary. g 
dd (c) adjacent. (d) vertically opposite angles. Wy 
31 7 | Two parallel lines to a third are .......... (Luxor m: 
$ (a) perpendicular. (b) parallel. s 
2 | (©) intersecting. (d) skew. R 
4318 | The radius length of the circle whose centre is (7 +4) and passes through the point (3 » 1) J 
? equals ........-. length units. (Aswan 16 y 
3 | 003 (0) 4 (05 (d) 6 
Ra 9 | The number of symmetry axes of the square is -.....-..- (El-Fayoum nis 
S 001 (b) 2 (0३ (१) 4 ri 
4220 | The numbers 5 +4 and ........- can be side lengths of a triangle. ( El-Menia 16) 1d 
4J zi 
dd (a) 8 (b) 9 (c) 10 (d) 12 iJ 
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4321 A XYZ is a right-angled triangle at Y » then XZ -.—- YZ (North Sinai 17) 
3 (a) < (0) > (c)= (d) is twice 
4322 | In the opposite figure : 
3 AB 2 AC »AB ८ (2 X- 1) cm. and AC = (X+ 2) em. » 
3 then X = -e (Cairo 16) 
S 003 (5 
4 | (011 (d) 14 
$23 In the opposite figure : 
ABC is a right-angled triangle at B + 
3 em. 
m(Z C) - 30? ,AB =3 cm. s 
then AC = ---------- cm. (El-Fayoum 16) | 5 c 
(a) 2 (b 3 
(० 313 (0) 6 
24 |, In the opposite figure : 
M is the centre of the circle » | : 
then m (८ CMB) = "1111" (South Sinai 16) 
(a) 36° (b) 72° 
(c) 144° (d) 180° 


guttur 


i In the opposite figure : 
ABCD is a trapezium in which AD // BC A से 
C B 


and AD is a diameter of circle M » y 
then the area of the shaded region = --------- (Damietia 16) 
(a) 70 cm? (b) 147 cm? 
(c) 170 cm? (d) 224 cm? 
OI COO o — 
Best wishes 
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